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IIIE  INSPIRATION  FOR  this  at- 
cuhinet  (lesijiii 
w  as  the  " Taiiihour'*  (roll  front)  <lesk 
of  the  master  «‘al)iiiet  makers  of  the 
earlv  19tli  (Century.  In  this  modern 
eoneej>ti<ni.  however,  llie  eahinet  is 
of  lustrous  jet-hlaek  Hakelite  Mohl- 
e»l  formed  in  one  press  operation, 
insteail  of  being  fashioned  with  the 
tools  of  a  skilled  eraftsman.  The 
tambour  front  is  of  a  eontrasting 
eolor  of  Bakelite  Material,  and  tbe 
beauty  of  the  eahinet  is  ae»'ented 
by  gleaming  ehromium  plated  knob> 
ami  pilasters. 

bile this"Tambour**radio  W(»id<l 
merge  with  n*om  furnishings  of  any 
jwriod  or  type,  it  would  be  espee- 
ially  attraetive  in  a  n»«>m  furnisbed 
ami  deeorated  in  the  modern  man¬ 
ner,  where  the  use  of  plasties  and 
metal  play  sueh  an  important  nde. 

The  possibilities  of  Bakelite  Mold¬ 
ed  for  radio  eabinets  of  iiniisiial  and 
really  beautiful  designs  appear  to 
be  unlimited.  There  is  the  further 
advantage  that  these  eabinets,  when 
quantities  are  suflieientlv  large.  ma\ 
be  pnxlueed  most  e<‘ononiieall\ .  \\  e 
would  be  glad  indeed  to  diseuss 
these  possibilities  w  ith  radio  manu- 
faeturers,  and  to  eo<q>erate  with 
them  if  this  is  desired. 

We  also  invite  you  t»>  write  for  a 
eopyof  our  illustrate<l  Booklet  1.3M, 
'  Bakelite  Molded”. 
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In  this  i 


issue  . . 


'who  can  grant  tube-circuit  licenses? 

Most  engineers  and  business  men  in  the  radio  and  electronics  fields  appear 
to  be  considerably  puzzled  about  the  present  set-up  concerning  licenses 
under  patents  of  the  A.T.&T.,  Ci.E.,  R.C.A.,  and  Westinghouse  relating 
to  electronic  tubes  and  circuits.  So  on  the  next  pages,  the  editors  give  a 
simplified  picture  of  this  complex  situation,  condensed  from  the  voluminous 
legal  texts  of  the  agreements. 

Metal  tubes  -  an  industry  viewpoint 

Everyone  seems  to  be  in  a  dither  about  the  new  tubes.  On  the  following 
pages  some  questions  are  asked,  some  questions  are  answered,  and  the 
radio  industry’s  thinking  is  outlined. 

Automobile  radio  -  1935  model 

In  this  issue  will  be  found  description  of  the  new  antennas,  new  types  of 
construction,  new  filters  to  keep  out  noise,  new  receiver  circuits. 

Cathode  ray  tube  applications 

industry  now  finds  it  has  a  new  tool,  the  cathode  ray  tube  in  which  electrons 
were  first  discovered,  long  only  a  laboratory  instrument.  Speed,  weight, 
pressure,  velocity,  distance,  all  can  be  measured  in  addition  to  the  electrical 
quantities. 


In  June  . . . 


IRE  Annual  Convention  Special  Issue — June  Electronics  will  cite  the 
progress  of  the  art  since  the  last  convention,  will  reveal  new  plans  for  the 
broadcasting  system,  will  disclose  circuits  to  be  found  in  the  most  advanced 


receivers. 


Patents  Applicable  to  Electron  Tubes  and  Circuits 


THE  ELECTRONIC 

LICENSE  SITUATION 

Company  asreements  under  the  Consent  Decree 
Complete  sub-licensin3  ri3hts  in  special  fields 


MAN’  Jl.  1'>T5.  will  marls  ilu- 
lannplction  ut  the  scuik-  of 
tin-  licensing  plan  ectntem- 
platol  Ity  till-  mtc*r-com]»aiiy 

j:rowmii  out  of  tlu*  Cousent 
Uccrt'c  in  the  L'cderal  .suit  aj^ainst  the 
Radio  Corporation,  the  Ceueral  I'.lec- 
tric  aii<l  \\  estiuj^house  eoiupauies. 
and  tlieir  associates.  I'or  on  May  21. 
as  the  last  step  in  carry iuj.j  out  the 
plan,  the  Ceueral  hdectric  and  W’est- 
ju^house  eoiupauies  will  he  automat¬ 
ically  ji^iveu  licenses  to  re-enter  the 
fields  of  radio-! iroadcast  receiver  and 
tuhe  nianufacturinjj.  Both  com]>anies 
had  l*een  excluderl  from  these  fiehls 
for  tw(»  and  one-half  years  from  the 
date  of  the  decree. 

many  iiapiiries  h.ave  heen  re¬ 
ceiver!  hv  the  editors  of  l:lc(tr(»iics, 
asking  about  the  conditions  of  licens¬ 
ing  under  the  interchange  of  tuhe  and 
circuit  patents  hy  the  four  large  com- 
])anies  concerned,  that  a  brief  general 
I  icture  of  the  license  situatirm  as  it 
will  api>ear  after  May  21  of  this  year, 
may  Ik*  helpful. 

\s  shown  hy  the  accompan\  ing  dia¬ 
gram,  each  of  the  principal  companies 
is  fn*e  to  grant  non-exc!usive  licenses 
under  its  own  patents,  in  any  field. 
I'his  was  the  condition  insisted  on  in 
the  ( Government’s  suit. 

In  certain  s|K“cifierl  fields,  however, 
particular  coinjianies  are  authorized 
til  grant  to  suh-licensees  “complete 
rights”  to|K“rtinent  patents  of  all  four 
ciiinpanie.s.  through  authority  ob¬ 
tained  from  licensing  interchanges,  as 
indicated,  between  the  four  large 
I'rincipals.  'ITuis.  for  examiile.  the 
American  Telephone  Telegraph 
Company  can  license  applicants  for 
wire  communication,  public-address, 
etc.,  under  all  pertinent  patents  of  the 
<  icneral  hTectric  Company,  the  West- 
iitghouse  Com])anv.  and  the  Radio 
1  orporation.  in  addition  to  its  own 
A.  r.  T.  iiatents. 

''imilarly,  an  applicant  desiring  a 


license  to  make  home  radio  receivers  or 
other  home-entertainment  devices,  can 
apply  to  the  license  bureau  of  the 
Radio  Corporation  (  RCW  Building. 
Rockefeller  Center.  Xew  York  City) 
for  a  comprehensive  license  under  the 
several  thousand  patents  of  the  four 
jirincipal  companies.  ( )r  he  may.  if 
he  chooses,  apjily  to  the  four  com¬ 
panies  indixidually  for  licenses  under 
their  own  patent'. 

Tlie  two  basic  agreements 

The  present  arrangement  replace' 
the  former  “exclusive  license"  jiateut 
agreement  to  which  the  Federal  ( iov- 
ernment  m;i<le  objection.  The  suit 
hruught  hy  the  Dejiartment  of  Justice 
was  settleil  Xov.  21.  B>32.  hy  a  con- 
'ent  decree  which  ap]>roved  the  two 
main  agreements  which  make  up  tin 
present  licensing  arrangement. 

The  first  of  these  licen.se  agree¬ 
ments.  known  a'  “  Agreement  B2.  " 

♦ 


and  originally  drawn  up  July  1,  1922. 
provided  for  the  non-exclusive  inter¬ 
change  of  patent  rights  between  the 
T.  &:  T.  Co.  and  the  (i.  E.  Co. 
Later,  with  the  further  approval  of 
the  court,  licenses  received  under  this 
agreement  on  the  ( i.  E.  side,  were  ex¬ 
tended  to  the  W'estinghouse  Com¬ 
pany  and  Radio  Corporation,  under 
a  three-jiartv  “Agreement  Al."  dated 
.\ov.  21.  1932. 

These  agreements  provided  that 
each  company  is  free  to  license  appli¬ 
cants  under  its  own  patents.  In  ad¬ 
dition.  the  four  companies  agree  to 
exchange  licenses,  and  in  some  in¬ 
stances  include  the  right  to  grant  suh- 
licenses  in  certain  specified  fields  as 
the  chart  indicates. 

Thus,  as  shown  hy  the  sketch,  the 
A.  T.  &  T.  Co.  is  the  only  one  of  the 
grouj)  which  can  grant  licenses  under 
all  of  the  patents  of  the  whole  group 
ill  the  fields  relating  to  wire  commu- 

♦ 


MAIN  POINTS  TO  REMEMBER 


Each  patent-owner  is  free  to  Krant  non-exclusive  licenses  under  its  own  patents 

In  certain  fields  specified  companies  have  “complete  rights”  to  license  applicants 
under  the  patents  of  the  several  companies 

Licenses  apply  to  any  pertinent  patent  useful  in  ele.:troi*ic  circuits,  whether 
originally  taken  out  as  pertaining  to  the  electronic  field  or  not 

License  policies  under  Consent  Decree  are  embodied  in  two  basic  agreements: 
“B-2”,  July  1,  1932,  between  A.  T.  SC  T.  and  G.  E.  companies;  and  “A-1”  Nov. 
21,  1932,  between  G.  E.,  Westinghouse,  and  RCA 

Present  agreements  continue  in  force  until  Dec.  31,  1954,  and  cover  all  patents 
owned  or  acquired  by  the  parties.  For  patents  issuing  in  1954,  the  influence  of 
the  agreements  will  thus  be  continued  until  1971 
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nication  in  any  form  (including  voice, 
facsimile  and  television),  public- 
address  systems,  the  transmission  of 
music  by  wire  for  commercial  pur¬ 
poses,  broadcasting  of  programs  over 
wire  lines  (except  over  electric-light 
wires),  and  two-way  voice  communi¬ 
cation  of  any  kind,  either  radio  or 
wdre.  This  does  not  mean,  however, 
that  an  applicant  who  desires  to  ob¬ 
tain  a  license  under  a  patent  or  pat¬ 
ents  of  one  of  the  other  companies,  in 
any  of  the  fields  just  listed,  cannot 
apply  directly  to  the  owmer  company 
and  there  obtain  his  license  if  the 
owner  company  is  willing  to  grant 
such  license. 

Each  can  license  under  own  patents 

In  the  same  way,  the  A.  T.  &  T. 
Co.  is  free  to  issue  licenses  under  its 
own  patents  in  these  or  any  other 
fields.  It  has,  for  example,  just  com¬ 
pleted  an  exchange  arrangement  of 
patents  with  Wired  Radio,  Inc.,  the 
subsidiary  of  the  North  American 
Company,  which  is  carrying  on  experi¬ 
ments  with  the  broadcasting  of  enter¬ 
tainment  programs  over  electric-light 
wires.  In  this  case,  Wired  Radio’s 
license  is  only  for  patents  owned  by 
the  A.  T.  &  T.  Co.  (For  license  to 
use  the  patents  of  all  four  companies 
for  broadcasting  over  “electric-light, 
heat,  power,  and  traction  wires,”  ap¬ 
plication  would  have  to  be  made  to 
the  R.  C.  A.,  which  has  complete  sub¬ 
licensing  “rights”  for  this  field.) 

Licenses  for  industrial  applications 
of  electron  tubes  and  circuits,  under 
the  patents  of  A.  T.  &  T.  and  R.  C.  A., 
are  obtainable  from  the  General  Elec¬ 
tric  Company  as  licensor.  Each  of 
the  companies  is  still  free  to  issue 
licenses  in  this  field,  of  course,  under 
its  own  patents.  In  the  field  of  X-ray 
apparatus,  the  General  Electric  Com¬ 
pany  can  also  license  under  the  pat¬ 
ents  of  A.  T.  &  T.  and  R.  C.  A.  The 
G.  E.  subsidiary  operating  in  this 
field,  the  G.  E.  X-Ray  Company,  is  a 
licensee,  and  further  licenses  issued 
in  the  X-ray  field,  if  granted,  would 
come  directly  from  the  General  Elec¬ 
tric  Company. 

On  the  other  hand,  patents  on 
therapeutic  apparatus  are  held  by  the 
A.  T.  &  T.  as  well  as  the  G.  E.  and 
an  applicant  in  this  field  might  find  it 
necessary  to  take  out  licenses  from 
both  companies,  since  there  is  no  cen¬ 
tral  licensor  authority  for  the  thera¬ 
peutic  field. 

Broadcasting  and  home 
entertainment 

A  similar  relationship  applies  to 
both  the  broadcast  transmitter  field. 


and  the  sound-picture  field,  both  the¬ 
atre  and  industrial.  In  these  fields 
the  Western  Electric  Company  (the 
A.  T.  &  T.  subsidiary)  and  the  RC.\ 
Manufacturing  Company  (the  RCA 
subsidiary),  are  the  only  licensees, 
by  reason  of  cross  licenses  between 
their  parent  companies,  but  neither 
of  the  latter  have  granted  sub-licens¬ 
ing  rights  to  the  other. 

Licensing  in  the  home-entertain¬ 
ment  field  is  concentrated  in  the  Radio 
Corporation  of  .\merica.  which  is 
thus  in  position  to  issue  licenses 
under  all  patents  of  the  group,  to 
applicants  desiring  to  manufacture 
home  radio  receivers,  home  radio 
facsimile  printers,  home  radio  tele¬ 
vision  receivers,  home  sound  pictures, 
home  receivers  taking  programs  from 
the  electric-light  wires  ( "wired  radio” ) 
and  home  phonograph  apparatus.  At 
present  the  RCA  license  division  has 
licenses  outstanding  to  50  receiving-set 
manufacturers  and  to  13  tube  manu¬ 
facturers.  .-\dded  to  this  list,  after 
May  21,  by  the  terms  of  the  consent- 
decree  agreement,  will  be  the  General 
Electric  Company  and  the  Westing- 
house  Company,  each  with  authority  to 
make  both  sets  and  tubes. 

Radio  telegraphy  and  police 
service 

The  Radio  Corporation  is  also  the 
full-rights  licensor  in  all  fields  of 
radio  telegraphy,  both  one-way  and 
two-way.  “Radio  telegraphy,”  as  de¬ 
fined  in  the  agreement,  includes  all 
forms  of  “radio  signals,”  such  as  fac¬ 
simile  and  television,  but  not  voice 
communication  (which  is  reserved  bv 
A.  T.  &T.). 

Xot  shown  on  the  chart  is  the  field 
of  police  radio.  By  an  original  inter¬ 
change  of  their  own  patents,  the 
RCA  and  Western  Electric  Comi)any 
were  authorized  to  operate  in  police 
radio  from  the  beginning  of  the 
agreement.  On  Nov.  21,  1933,  under 
the  agreement,  the  General  Electric 
and  Westinghouse  companies  became 
authorized  to  enter  the  police  field 
also.  When,  however,  these  com¬ 
panies  now  make  two-way  voice  po¬ 
lice  systems,  it  is  only  by  special 
consent  of  the  A.  T.  &  T.,  which 
controls  the  whole  two-way  voice  field 
in  both  radio  and  wire  communica¬ 
tion.  as  already  pointed  out. 

In  the  government  field,  by  an  in¬ 
terchange  of  patents,  the  RCA, 
Western  Electric,  G.  E.  and  Westing- 
house  companies,  are  all  authorized 
to  build  government  radio  apparatus. 
Licenses  for  others  to  enter  the  gov¬ 
ernment  radio  field  can  be  obtained 
from  the  individual  patent  owners,  or 


through  the  channels  having  complete 
license  rights  for  telephone  and  tele- 
graj)h  use. 

Scope  and  life  of  present  license 
agreements 

Where  complete  license  rights  are 
granted  to  a  sub-licensee  the  license 
thus  issued  covers  not  only  patents 
si)ecifically  relating  to  tulw^s  and  tube 
circuits,  but  includes  also  rights  under 
any  pertinent  i>atent  held  by  any  of 
the  companies,  which  jxitent  may  be 
applicable  or  necessary  in  the  work  of 
the  field  defined.  For  instance,  one 
of  the  i)atent-owning  companies 
might  have  a  switch  patent  which 
originally  was  taken  out  without  any 
reference  to  radio  or  electron-tube 
circuits.  But  a  licensee  obtaining 
rights  to  the  group  jxitents  for,  say, 
home  facsimile,  would  be  entitled  to 
the  use  of  this  hitherto  unrelated 
patent,  if  he  found  that  it  became  ap¬ 
plicable  in  building  his  home  facsimile 
receiver. 

Under  the  terms  of  the  agreements 
l)etween  the  four  companies,  there  are 
included  in  the  license  exchange  all 
patents  which  the  companies  own  or 
may  acquire  during  the  life  of  the 
agreement.  Included  also  are  any 
rights  under  patents  which  may  be 
acquired  by  lease  or  royalty  in  the 
future. 

The  present  license  agreement  is  to 
continue  in  force  until  Dec.  31.  1954. 
and  so  long  thereafter  as  patents  sub¬ 
ject  to  the  agreement  remain  unex- 
])ired.  Thus,  as  to  patents  issuing  in 
1954  the  licenses  of  the  agreement 
will  continue  for  the  life  of  such  pat¬ 
ents  seventeen  vears  further,  or  until 
1971. 

Where  to  go  for  licenses 

The  license  bureau  of  the  Radio 
Cori>qration  of  .’\merica  is  located  at 
the  dorporation’s  main  office,  RCA 
Building.  Radio  City,  30  Rockefeller 
Plaza,  New  York  City. 

License  matters  for  the  General 
Electric  Conqiany  are  handled  by  the 
company’s  patent  department.  1  River 
Road,  Schenectady,  New  York. 

Licenses  issued  by  the  .American 
Telephone  &  Telegrajd!  Company 
come  either  through  the  patent  depart¬ 
ment  at  the  main  office,  195  Broad¬ 
way,  New  York  City,  or  in  some  cases 
through  the  license  bureau  of  the  office 
of  its  subsidiary.  Electrical  Research 
Products,  Inc.,  250  West  Fifty-seventh 
Street,  New  York  City. 

Westinghouse  patent  matters  are 
handled  from  the  company’s  head¬ 
quarters  office  at  East  Pittsburgh, 
Pennsylvania. 
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May,  1935  —  ELECTRONICS 


(loutdf  >lufl(ling  ot  the*  l-lulssl^.  Hen*  tlu*  iMirtiuiis  of 
chassis  affected  by  tioise,  the  tuning  uiet-hanisni  hli* 
example,  are  separated  electrically  and  mechanically  fr(2^ 
the  remainder  of  the  set.  1  he  shield  coiuainhig  this  poH 
tion  of  the  chassis  is  gronnde*!  to  the  fuiter  shield  at  on^^J,'- 
one  [Kiint.  f ' 

Battery  leads  arc  specially  liltered.  In  the  RCA  Viett^r, 
models  a  special  input  circuit  accejus  broadcast  signal* 
and  »)lters  a  considerable  objection  to  the  development 
of  va»ltages  below  and  above  the  550-1300  kc.  hand.  Thi  j 
input  circuit  is  doubly  resonant,  by  series  restmance  td 
the  lower  fre(|nency  end  of  the  desired  si>ectrnm,  and  h\; 
a  conventional  anti-resonant  circuit  to  1500  kc.  'I'lins; 
this  circuit  builds  up  a  hand-pass  effect.  •' 

In  filtering  modern  auto  radio  systems,  shunt  capacities'*, 
must  have  short  leads  and  must  he  cajiacitive  at  the  • 
interference  frecinency.  The  dielectric  must  he  of  good 
i|!iality.  Mexihle  shafting  is  now  connected  mechanicallv  • 
to  the  controlled  mechanism.  The  metal  portions  of  this 
shafting  do  not  enter  the  receiver  chassis  comiiartment. 

1  bus  noise  picked  up  by  the  cable  cannot  enter  the  sen¬ 
sitive  jHirtions  of  the  set.  In  some  circuits  the  input 
transformer  iirimary  is  not  grounded  to  the  chassis  lint 
Is  continuecl  h\  a  twisted  pair  hack  to  the  point  wh.ere  the 
antenna  enters.  M  this  jxiint  the  one  terminal  of  the  jiair 
IS  groun.'led.  'I'hus  circulating  currents  cannot  apjjcar 
across  the  input  primary  e.xcept  in  rcducerl  amjilitudc 
com{>ared  to  what  hapiiens  when  a  conventional  grounded 
primary  coil  is  utilized. 

In  some  receivers  s|K*cial  tone  correction  has  been  em¬ 
ployed  to  overcome  the  handicap  of  small  hatfle  areas, 
aiui  to  make  more  intelligible  s]>eech  or  other  program 
material  where  the  higher  frecpiencies  are  useful.  Thus 
Ixith  bass  conijK'nsation  and  bass  elimination  are  at  times 
ottered  tlu  listener.  ( )n  speech  the  bass  is  reduced  so 


Form-fitting  shields  (Goat)  help  to  prevent  ignition  notse 
from  entering  the  program  circu'ts  and  causing  interference 


that  under  noisy  conditions  the  higher  fre(|uencies  only 
are  |K‘rmitted  to  issue  from  the  loud  s|x*aker.  It  is  w’ell 
known  that  intelligihlity  is  a  function  of  the  high  fre- 
»iuencies.  carrying  power  being  a  function  of  the  lower 
notes,  h'urthermore  the  loud  speaker  is  often  installed 
overhead  now  so  that  the  air  ])ath  to  the  listeners’  ears  is 
shorter  re<|uiring  less  power  and  enabling  the  loud- 
S|)eaker  more  easilv  to  override  car  noise. 

All  in  all.  automoliile  radio,  model,  looks  better 

than  it  has  at  any  time  in  the  past.  The  listener  has  a 
really  good  chance  to  get  an  excellent  product  in  which 
engineering  of  an  advanced  nature  has  jilayed  a  promi¬ 
nent  part. 


'‘Round  for  Sound”  is  the  United  American  Bosch  slogan  for  1935  auto-radio.  Compactness  in  mechanical  design  coupled 
with  good  shielding  is  required  of  receivers  for  car  operation  today 
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AUTOMOBILE  RADIO 
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Technical  descriptions  of  the  new  antoniobile 
radios.  1935  models,  make  evident  the  fact  that 
enpneering  has  entered  this  important  phase  of  the 
radio  industry ;  and  entered  in  a  hig  way.  Not  only  have 
important  changes  been  made  in  the  cars  to  mitigate 
interference  from  ignition  systems,  but  radio  engineers 
have  made  a  determined  effort  to  see  what  could  be  done 
with  the  radio  receivers  themseives  to  shut  out  even  the 
reduced  noise  output  of  modern  cars. 

New  antennas,  new  transmission  lines,  new  methods 
of  shielding  the  chassis,  new  placements  of  ignition  ap¬ 
paratus  have  resulted  from  a  concentrated  campaign  for 
better  auto  radio.  At  present  it  seems  that  very  few 
spark  suppressors  will  be  used  in  modeAi  cars,  and  even 
this  number  will  decrease  as  time  gi)es  on. 

An  accumulation  of  gains  has  been  made  in  the  light 
against  ignition  noise.  The  coil,  for  example,  has  been 
moved  away  from  the  radio  receiver,  at  the  behest  of 
radio  engineers.  It  has  now  been  idaced  forward  with 
the  engine  and  under  the  shielding  etfeCt  of  the  hood. 
High  tension  and  low  tension  leads  have  been  separated. 
High  tension  leads  have  been  made  shorter.  Engineers 
have  determined  the  range  of  wavelengths  generated  by 
the  ignition  system.  Having  learned  this  wavelength,  they 


Custom-built  Ford  radio  receiver.  Note  loud  speaker 
installed  above  rear-view  mirror 
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know  how  to  handle  the  interference  so  that  its  broiul 
band  output  affects  the  receiver  to  the  smallest  extent. 
Kut  in  learning  these  things  radio  engineers  have  discov¬ 
ered  that  an  auto  radio  is  nut  just  any  old  radio  stuck 
in  a  car.  It  must  be  si)ecially  engineered  for  its  special 
province ;  it  must  be  s|K*cially  constructed  and  installed. 


RCA  Victor  under-car  dipole  antenna,  rejects  ignition 
noise,  accepts  broadcast-band  programs 

In  the  line  of  antennas  the  RC.\  \'ictor  under-car 
doublet  is  interesting  in  that  it  shows  the  application  of 
engineering  principles  to  a  rather  tough  problem.  Tur¬ 
ret  top  cars  make  it  necessary  to  place  the  antenna  some¬ 
where  other  than  in  the  roof  of  the  car.  IM.aced  under 
the  running  hoards  the  antenna  must  act  as  a  ix)tential 
divider.  If  far  from  the  car.  near  the  ground,  it  gets 
good  ])ick-up  because  of  the  greater  effective  height.  If 
near  the  car.  far  from  the  ground,  it  gets  much  less  of 
the  voltage  develojied  between  car  and  ground.  Studies 
indicate  that  an  under-car  antenna  must  not  l)e  more  dis¬ 
tant  from  the  running  boards  than  4  inches,  or  trouble 
will  develop  on  rough  roads. 

The  antenna  is  ex]H)se<l  to  the  radiation  of  the  ignition 
system  and  all  conductors  which  are  shocked  into  radia¬ 
tion  by  this  system.  Thus  the  old  problem  of  signal-to- 
noise  ratio  comes  up  again.  Engineers  have  determined 
that  the  ignition  racket  is  strongest  in  the  region  of  from 
2  to  1 1  meters.  The  median  wavelength  is  about  7  me¬ 
ters.  'I'lierefore.  KC.\  X'ictor  engineers  have  constructed 
a  half-wave  antenna  resonant  to  7  meters.  This  is  folded 
back  on  itself  as  indicated  and  the  lead  to  the  receiver  is 
taken  from  the  exact  center.  Ignition  noise  produces 
equal  and  opjxtsite  voltages  on  the  two  halves  of  the 
antenna  so  that  little  of  these  voltages  flow  through  the 
mid-tap  to  the  receiver  and  back  to  the  car  through  tlie 
ground  or  shield  connection.  On  the  other  hand  broad¬ 
cast  signals  look  at  the  antenna  as  two  wires  in  parallel 
and  produce  their  desired  reaction  on  the  receiver.  T'liis 
antenna  is  not  quite  so  gotxl  as  a  roof  antenna  in  pick-up. 
but  is  reported  to  represent  a  better  signal-to-signal-noise 
ratio. 

Among  other  tricks  in  the  warfare  against  noise  is 
3/av,  1935  —  ELECTRON 'CS 


All-metal  receiving  tubes 

The  industry  viewpoint 


JUDGING  from  opinion  voiced  in  the  advertising 
pages  of  great  national  dailies,  there  is  little  to  be 
said  in  favor  of  the  metal  receiving  tubes.  Certainly 
they  made  their  unheralded  appearance  at  a  most  embar¬ 
rassing  time,  when  the  trade  was  about  to  be  introduced 
to  new  lines  of  merchandise  (using  glass  tubes)  for  Fall 
sale.  Coming  after  a  drastic  reduction  in  tube  list  prices, 
the  announcement  on  April  1  of  a  totally  new  line  of 
tubes  was  an  unpleasant  surjirise  to  many  elements  of 
the  radio  family. 

Criticism  of  the  new  tubes  and  their  mode  of  ccmstruc- 
tion  was  promptly  aired,  evidently  in  an  attempt  to  scare 
off  the  public.  Some  feel  this  declaration  of  misbelief  in 
the  new  art  only  served  to  attract  public  attention  with 
the  result  that  people  about  to  buy  new  receivers  might 
feel  it  wise  to  wait.  Some  remember  that  well  known 
engineers  were  quick  to  voice  their  lack  of  enthusiasm 
when  screen  grid  tubes  were  first  announced ;  and  others 
harked  back  to  the  days  when  the  power  pentode  was 
publicly  called  a  disturber  of  the  radio  peace,  and  no  con¬ 
tribution  to  the  art. 

There  is  complaint  that  some  of  the  all-metal  tubes  so 
far  produced,  have  been  burned  at  the  weld,  causing  leak¬ 
age.  This  welding  oj)eration  has  to  be  handled  very  care¬ 
fully,  to  insure  a  complete  contact  and  to  prevent  burning 


Three  of  the  men  chiefly  responsible  for  the  unique  features 
of  the  metal  receiving  tubes: — G.  F.  Metcalf  (left),  J.  E. 
Beggs  and  R.  J.  Bondley,  grouped  about  a  seal-making 
machine.  Mr.  W.  C.  White,  whose  photograph  appears  on 
the  cover,  directed  this  development 


and  consequent  highly  undesirable  loss  of  vacuum. 

One  radio  engineer  feels  that  the  criticisms  directed 
against  the  metal  tube  in  certain  public  statements,  are 
all  points  very  well  substantiated — in  1935!  But  he  ques¬ 
tions  whether  in  the  course  of  events  in  engineering  devel¬ 
opments,  quite  the  reverse  may  not  be  the  case  in  1936 
or  1937!  In  other  words,  time  is  on  the  side  of  the  metal 
tube,  and  if  it  has  present  short-comings  in  manufacture, 
these  will  be  corrected  before  many  months. 

The  iK)sition  in  which  the  metal  tube  finds  itself  is 
something  like  that  of  the  automobile.  The  early  horse¬ 
less  carriages  followed  closely  the  design  and  construc¬ 
tion  of  their  horse-drawn  buggy  predecessors.  It  is  really 
not  until  the  last  few  years  that  the  automobile  has  been 
wholly  designed  as  an  automotive  vehicle,  rather  than  a> 
a  modified  carriage.  Glass  tubes  have  clung  ecjually  ten¬ 
aciously  to  the  materials  and  forms  of  the  incandescent 
lamps  from  which  they  si)rang.  But  now  the  new  metal 
tul)e  represents  a  design  advance  comparable  to  the 
stream-lined  air-flow  auto. 

-Automobiles  had  many  critic>  and  detractors — in  l^X)/. 
Then  it  was  not  uncommon  to  find  everywhere  prophets 
of  a  gloomy  future  for  the  auto,  in  comparison  with 
Dobbin.  “Get  a  hor.se!’’  was  familiar  to  embarrassed 
motorists  of  those  days,  when  the  motor  failed  ti>  niDte 
But  today  automotive  transportation  rules  the  roads. 

The  great  linear  length  of  weld  in  each  metal  tube,  is 
Iiointed  out  as  tremendously  increasing  the  opportunity 
for  leaks,  as  compared  with  the  pinch-glass  construction, 
h'ach  lead-in  in  an  all-metal  tube  has  three  concentric 
circles  of  vacuum-tight  joint  surrounding  it.  The  fir>t 
circle  is  about  inch  in  circumference,  the  ne.\t  iV.  and 
the  thirfl  In  a  seven-jirong  tube,  there  is  thus  nearly 
an  inch  of  jxissible  leakage  line  around  the  lead-iii'. 
.Another  inches  is  added  by  the  case  weld,  making  4^ 
inches  in  all.  Comj)are  this  with  the  i  to  ^  in.  total  “ci>n- 
tact”  length  of  a  comparable  pinch-glass  lead-in. 

One  tube  manufacturer  reports  that  the  views  of  hi' 
factory  and  production  men  were  anything  but  favorable 
when  first  shown  the  tubes,  but  that  after  studying  them 
they  felt  that  the  new  type  of  construction  is  the  most 
sensible  that  one  could  imagine.  They  feel  the  steel  cased 
tube  to  be  a  good  manufacturing  proposition,  much 
more  foolproof  than  glass  tubes,  more  in  tune  witli  the 
times  of  mass  production  on  automatic  machinery. 

Laymen,  shown  the  tubes  and  asked  to  comi)are  them 
with  glass  tubes  when  placed  in  a  receiver,  state  that  a 
row  of  hlack  metal  “bulbs”  look  more  business-like  tlian 
when  made  of  glass.  Others  might  easily  feel  dit 
ferently  about  the  appearance;  some  might  prefer  them 
to  be  in  brighter  colors ! 

Tube  su])plies  are  limited.  .All  that  the  Radiotron  plant 
can  make  will  undoubtedly  be  required  by  General  F.lei 
trie  for  the  one  or  more  models  of  its  new  receivers  built 
around  them.  Other  tube  manufacturers  will  find  it 
costly  to  get  ready  to  make  metal  tubes.  Estimates  slmw 
that  to  set  up  a  single  line,  say  300  tubes  per  hour,  would 
cost  about  $35,0(X).  Full  production  schedule  would  call 
for  four  such  lines,  or  something  over  $1(X).1K)0. 
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The  hitter  ])art  of  A])ril  witnessed  a  decided  swing  on 
the  ])art  of  receiver  manufacturers  in  favor  of  metal-tube 
sets  for  this  Fall.  Although  these  same  manufacturers 
were  apathetic  at  the  first  announcement  of  the  metal 
tubes,  i)ressure  from  .sales  departments  (some  of  which 
have  been  thrown  into  a  veritable  panic  about  "being  left 
behind  the  ])roccssion”)  has  produced  a  change  in  plans. 
It  now  appears  that  at  least  a  dozen  radio  sets  will  he  on 
the  market  this  Fall,  featuring  metal-tuhe  operation. 

'l  ube  makers  are  also  gettitig  ready  for  all-metal  i)ro- 
duction,  but  the  fastest  schedule  of  delivery  for  the  new 
tube  machines,  probably  sets  .August  1  as  the  earliest  date 
for  metal-tube  delivery  by  these  luakers.  'I'his  means  that 
the  metal-tube  sets  can  be  ready  October  1,  although  the 


l)ublicity  and  advertising  on  these  new  sets  will  probably 
start  full-blast  by  September  1.  The  tube  makers  feel 
that  the  first  companies  to  be  able  to  make  deliveries  will 
have  considerable  advantages  for  this  year’s  business. 

Meanwhile  some  of  the  tube  companies  which  do  not 
want  to  make  the  $1(X).(XX)  investment  in  new  tube  ma¬ 
chinery  rc(iuired  for  all-metal  output,  are  developing 
"hybrids” — tubes  with  glass  envelopes  and  metal-type 
bases.  'I'hese  will  be  ofi'ered  either  as  an  intermediate 
service  or  for  replacements  in  the  future  metal-tube  sets. 

The  editors  of  Electronics  believe  that  the  following 
article  by  Messrs.  Metcalf  and  Beggs  will  answer  many 
of  the  (juestions  that  are  being  asked  about  the  metal  re¬ 
ceiving  tubes. 


T|  Cl'  1  I  ■  by  G.  F.  METCALF 

I  he  manuracturing  technique  andj.E.  beggs 

(inwral  filcctric  Couipany 
Schenectady.  .V.  V. 


STb'b'L  construction  has  finally  allowed  the  radio  re¬ 
ceiving  tube  to  throw  otT  its  cloak  borrowed  fomi 
the  incandescent  lamp  industry  to  take  on  a  new 
one  especially  designed  to  fit  its  own  re(juirements.  'I  he 
glass  bulb  of  ])resent-day  receiving  tubes  is  of  little 
value  other  than  as  a  vacuum  enclosing  enveloj^e  which 
often  requires  an  internal  conducting  coating  as  well  as 
an  external  shield  can.  A  metal  envelope  j)erforms  all 
of  these  functions  and  in  addition  makes  the  tubes 
physically  smaller  and  mechanically  stronger.  A  metal 
container  has  often  l)cen  projiosecl  for  receiving  tulx's, 
but  in  all  cases  where  it  was  aj>])lied  its  use  was  limited 
by  the  feather-edge  metal-to-glass  seal  which  re(iuires 
costly  manufacturing  metluxls  and  by  the  necessity  of 
bringing  all  leads  out  one  end. 

The  develoiMuent  of  metals  which  have  substantially 
the  same  expansion  coefficient  as  certain  s])ecial  glasses 
and  the  use  of  special  forms  of  control  for  the  accurate 
and  short  timing  of  resistance  welding  have  made  |X)s- 
sible  an  entirely  new  method  of  vacuum  tube  construc¬ 
tion.  By  the  application  of  this  techniipie  radio  receiving 
tubes  may  be  constructed  from  ordinary  steel  and 
assembled  by  automatic  machinery.  Le.Tds  may  he 
brought  through  the  metal  enveloix?  at  any  jK)int  which 
is  necessary  in  order  to  obtain  the  best  electrical  char¬ 
acteristics.  The  use  of  welding  has  allowed  the  exhaust 
tubulation  to  Ik?  made  of  metal,  the  "welding-otT”  of 
this  tubulation  requiring  only  a  fraction  of  a  second. 


Fig.  1 — Expansion  of  special  glass  and  Fernico  alloy 


Fig.  2 — Comparison  of  typical  glass  and  metal  stems 


One  of  the  most  important  elements  in  metal  tube 
manufacture  is  the  use  of  concentric  type  of  metal-to- 
glass  seals.  This  seal  re(juires  a  minimum  amount  of 
glass  and  j)ermits  great  mechanical  strength.  To  con¬ 
struct  seals  of  this  type  it  is  essential  that  the  coefficient 
of  expansion  of  the  metal  and  glass  be  substantially  the 
same  over  the  entire  temi)erature  range  encountered  in 
their  manufacture.  Figure  1  shows  the  expansion  char¬ 
acteristics  (»f  two  such  materials.  This  curve  illustrates 
how  the  coefficients  of  expansion  follow  one  another 
beyond  their  linear  portions.*  It  is  this  feature  which 
makes  it  jjossible  to  eliminate  the  feather-edge  seal. 

All<»y  eyelets  are  inserted  into  holes  punched  in  a 
steel  disc  and  cojiper  brazed  or  welded  in  place  to  form 
a  bottom  header  for  the  tube.  .\  lead  wire,  together 
with  a  small  cylinder  of  glass,  is  inserted  in  each  eyelet 
and  the  .seals  are  made  in  an  automatic  stem  machine. 
The  metal  exhaust  tubulation  is  then  welded  in  place, 
the  support  members  are  welded  to  the  head,  and  the 
unit  is  ready  for  the  mount.  'I'his  unit  is  shown  in 
Fig.  2,  where  it  is  compared  to  a  typical  glass  stem. 
The  internal  elements  are  mounted  on  this  stem  in  a 
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Fi?*.  3 — Double  diode  compared  to  a  small  7-prong  base. 
Metal  envelope  cut  away  Co  show  seals,  exhaust  tube,  and 
projection  weld 


manner  similar  to  the  present  jjlass  tulx*  teclmi(|ue.  In 
this  construction,  however,  it  is  jxtssihle  to  weld  sup¬ 
port  members  directly  to  the  header  so  that  a  very  sturdy 
assembly  is  possible. 

The  use  of  soldering,  brazing,  nr  arc  welding  to  seal 
the  metal  container  over  this  mount  is  not  practical 
due  to  the  contamination  which  would  result  from  the 
heating  of  the  internal  elements.  This  jirohlem  has  been 
overcome  by  the  development  of  a  large  circumferential 
projection  weld.  This  weld  is  made  by  the  use  of  hollow 
electrodes  in  a  large  spot-welding  machine  controlled  by 
Thyratron  tubes.  Such  welds  require  only  1  '20  to 
1  ^30  of  a  second  and  have  been  made  in  the  factory  at 
the  rate  of  nearly  1  a  second.  This  type  of  weld  has 
the  advantage  of  causing  little  or  no  oxidation  of  the 
inner  surfaces  of  the  metal  container,  thus  siiu])!! lying 
the  exhaust  procedure. 

The  tul)e  is  exhausted  on  an  automatic  exhaust  ma¬ 
chine.  This  allows  much  simpler  equipment  to  be  con¬ 
structed.  After  exhaust,  the  tube  is  sealed  off  by  first 
collapsing  the  exhaust  tubulation  Ixtween  two  electrodes 
and  then  welding  it  closed. 

Figure  3  shows  a  section  of  this  complete  metal 
envelope.  The  projection  weld  of  the  shell  to  the  head 
is  shown,  as  are  the  eyelet  type  seals  and  the  welded-off 
exhaust  tubulation  which  are  secured  to  the  head.  This 
shows  the  simple  and  substantial  vacuum-tight  envelopt 
that  is  the  basis  of  “all  metal”  radio  tul)e  construction. 

One  of  the  most  apparent  features  of  metal  radio 
tubes  is  small  size.  Figure  4  comjiares  a  metal  tube 
of  the  r-f  pentode  type  with  a  standard  glass  tube 
of  similar  function,  and  shows  the  reduction  in  size 
realized  by  metal  construction.  That  this  small  size  is 
not  a  result  of  miniature  internal  parts  or  decreased 
electrode  clearances  is  evident  from  Figure  5  which 
show’s  these  tuljes  cut  open  to  expose  internal  electrode 
structures  of  identical  size. 

The  metal  “stem”  is  one  of  the  important  factors  per¬ 
mitting  construction  of  a  small  tube.  While  the  glass 
stem  requires  a  skirt  of  tubing  between  the  leading-in 
wire  press  and  the  flare  to  reduce  the  danger  of  cracks 
and  strains  w’hen  being  sealed  into  a  bulb,  there  is  no 
need  for  this  in  a  tube  of  metal  construction  since  the 
stem  and  bulb  are  both  made  of  steel  and  may  be  welded 
together  without  transmitting  strains  to  the  seal  mem- 
l)ers.  By  eliminating  this  re-entrant  form  of  glass  stem, 
a  reduction  in  the  length  of  leads  and  tube  is  possible. 

The  steel  shell  is  another  factor  permitting  the  con¬ 
struction  of  a  small  tube.  The  shell  simultaneously 
])erforms  the  function  of  internal  shield,  bulb  and  ex¬ 


ternal  shield,  causing  a  .saving  of  space  to  Ik*  etfeited 
becau.se  of  the  elimination  of  {xirts.  Also,  sijice  it  is 
made  of  steel,  it  can  be  fabricated  to  very  close  dimen¬ 
sions,  permitting  its  overall  size  to  be  made  but  a  few 
thousandths  of  an  inch  greater  in  diameter  than  that  nec¬ 
essary’  for  design  clearances. 

The  skirt  on  the  metal  stem  is  used  solely  for  leasing 
])urposes.  A  moulded  ba.se  disc  is  inserted  into  the 
skirt  w’hich  is  then  |K‘ened  over  at  several  points  to  ht»ld 
the  base  intact.  This  provides  a  very  simple  basing 
method  which  does  not  require  the  use  of  basing  cement. 
The  base  is  held  soliilly  in  jtlace  with  im  |K»ssil)iIity  of 
twisting  or  coming  loose. 

Simple  basing  technique 

.\nother  advantage  (»f  the  metal  stem  fnim  the  stand¬ 
point  of  basing  is  the  ability  to  locate  the  leading-in 
wires  at  advantageous  jiositimis  m>t  necessarily  in  a 
straight  line  or  circle.  The  seal  mcmlK*rs,  including  the 
leading-in  wires,  can  lx*  placed  where  they  are  most 
useful.  .Accordingly,  the  leading-in  wires  are  placed  to 
coincide  with  their  resjiective  pins  in  the  base,  which 
not  only  facilitates  tlireading  but  also  ix'rmits  the  base 
to  be  attached  close  to  the  stem.  This  close  basing, 
jiossible  with  a  metal  tube,  effects  a  further  reduction  in 
size,  allowing  the  use  of  a  smaller  base.  r<t  make  con¬ 
nection  to  the  shield  conveniently,  there  is  a  lead  to  an 
additional  }»in  in  the  base. 

The  top  cap  is  mounted  very  .securely  to  the  tube  in 
much  the  same  manner  as  the  base,  d  he  length  oi  ilu- 
tube  is  further  shortened  by  this  ty|K‘  of  basing  lx*cau'r 
the  to])  of  the  shell  can  be  made  flat.  I’lat  surface.N  ;ire 
not  generally  ])ractical  in  glass  bulbs  because  of  tlu- 
weakness  introduced.  In  a  shell  made  of  steel,  however, 
llat  surfaces  introduce  no  such  handicap.  'I'liis  tlat  to]. 
])ermits  a  smaller  fixed  clearance  to  be  used  between  tlu 
to])  of  the  mount  and  the  to])  of  the  shell  than  is  ])r  ic 
tical  in  a  glass  tul)e. 

Better  shielding  possible  by  metal  shells 

I’resent  circuit  ])ractice  demands  that  the  grid  to  jii.ite 
cajiacity  of  a  typical  screen-grid  tube  be  of  the  .'irder 
of  .010  fiiif  or  less.  To  meet  this  reijuirement  with 
tubes  of  glass  construction,  it  is  necessary  to  use  ex¬ 
ternal  shield  cans  in  conjunction  with  the  tubes.  In 
general,  the  shielding  of  this  combination  is  at  it."  best 
when  the  external  shield  tits  the  bulb  very  snugly.  It 
would  be  more  ]x*rfect,  however,  if  the  glass  bulb  could 
be  removed  from  between  the  inner  and  outer  sliieid 


Fig.  A — Typical  glass  and  metal  r-f  pentodes 
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nu“iiibors.  'I'liis  is  the  case  in  the  steel  ttihe,  inasmuch 
as  the  shell  is  inner  shield,  hulh.  and  outer  shield  all 
in  one.  Hy  referrinj;  to  Fij^mre  5.  it  will  he  noted  that 
the  to]>  t'rid  lead  is  completely  isolated  from  the  plate 
hy  the  to]>  jjrid  collar  an<l  the  shell,  which  totjether  re]>- 
resent  an  uninterrupted  shield  memher.  Since  there  are 
no  }.jai)s  in  the  metallic  structure  between  j;rid  ati«l  plate, 
an  unusually  low  j'rid  to  plate  capacity  is  attained.  Also, 
the  shielding  is  complete  in  itsVlf.  makini;  it  unneces- 
.sary  to  use  an  external  shield  can. 

Metal  tube  construction  eliminates  trouble  such  as  is 
cau.sed  by  surface  concliticais  insirle  bulbs  of  jjlass.  Such 
elTects  are  of  considerable  annoyance,  es])ecially  at  the 
hiiiher  radio  fre(|uencies.  To  overcome  this  defect  in 
the  jjiass  tube,  it  is  nece»ary  to  cuat  the  bulb  with  a 
graphite  preparation.  Since  the  entire  shell  in  a  metal 
uibc  is  neces.sarily  at  shield  ])ot«-ntial.  this  effect  doe'« 
not  exi.st. 


Strong  internal  construction;  better  radiation 

The  metal  stem  is  ideal  for  sti]i]H>rtin;L;  internal  ]>art> 

I  It  permits  the  entire  weight  of  the  electrode  structure  to 

*  be  sujjported  by  members  welded  directlv  to  the  steel 

head.  '1  his  removes  the  lea<lin”-in  wires  and  seals  from 

I  the  role  of  support  members — an  imiwissible  condition  in 
glass  tuln*  construction.  The  top  of  tbe  electianle  struc- 

II  ture  is  closely  i)ositione<l  by  the  steel  shell  which  is 
domed  or  otherwise  conveniently  sba]>ed  to  correct  si/e 

n  to  seat  accurately  the  top  of  the  mount.  This  secure 

If  lodging  of  the  top  of  the  electrode  'trticture  in  conjunc- 

„•  tion  with  its  solid  support  from  tbe  bead  product's  a 

re  strong  and  rigid  tube  in  which  lonseness  of  parts  an<l 

iie  ■  inurophonic  troubles  are  minimi/ed., 

-•r.  ■  I'igure  com|>ares  a  tyi)ical  jniwer  output  tube  of  glass 

op  ■  construction  to  a  steel  tuln'  (»f  similar  characteristics, 

he  I  The  steel  tube,  which  o|>erates  with  the  .shell  as  pro- 

ic  I  tective  shield  is  considerably  smaller  than  the  glass  tube 

I  and  yet  the  ])ower  dissijtating  abilities  of  the  two  are 

■  comparable.  'I'lie  small  si/e  of  tbe  metal  tulie  in  this 

■  ca.se  is  ixissible  because  the  steel  >hell  may  be  more 

®  efficiently  cixdeil  than  may  the  gla"  bulb.  The  surface 

late 


Fig.  6  Power  output  tubes  of  similar  rating  of  the 
old  and  the  new  tube  art 

oi  the  steel  shell  may  be  jiainted  black  or  otherwise 
treated  to  im])rove  its  radiating  abilitx .  W  hen  neces- 
'.'iry,  tins  may  lie  added  to  increase  the  surface  area  and 
radiating  efficiency. 

In  metal  tubes,  the  temperature  of  the  seals  may  be 
kept  below  the  jioint  where  trouble  is  ex|H‘rienced  from 
('lectrolysis  more  easily  than  in  glass  tubes.  The  reason 
lor  this  is  that  the  glass  tul>e  is  subject  to  uneven  tem¬ 
perature  distribution  as  a  conse(|uence  of  the  |H)or  con¬ 
ductivity  of  the  bulb.  As  a  result,  the  seals  may  easily 
be  the  hottest  ]»art  of  the  tube.  <  )n  the  other  hand,  the 
steel  shell  and  stem  jirovide  reasonably  good  conduction 
of  heat  so  that  the  whole  tube,  seals  and  all,  ojw'rates 
more  nearly  at  the  same  tenijn-rature.  rims.  'Utticient 
'urface  area  may  be  ju'tivideil  to  keep  the  seal  tem]K‘r- 
ature  at  a  safe  value.  This  better  control  of  tempera¬ 
ture.  in  conjunction  with  the  better  control  of  radiating 
efficiency,  permits  the  design  of  small  metal  power  tubes. 

I'he  steel  tube  should  lessen  the  demand  for  dual  pur- 
]M)se  tubes,  h'igure  3  shows  a  twin-dicnle  of  "all  metal” 
construction  comi)ared  in  si/e  to  a  tube  base.  Here  is 
a  tul)e  which,  because  of  the  reduction  of  si/e  iM)ssible 
with  metal  construction,  is  small  enough  that  it  may 
be  ])l;iced  into  almost  any  corner.  Vet  when  oj^erating 
as  a  diode  detector,  it  is  more  efficient  than  most  standard 
glass  tubes,  and  may  lx*  used  independently  of  other 
tubes  in  the  circuit,  d'he  use  of  single  purpo.se  metal 
tubes  |x.*rmits  the  maximum  design  tlexibility  and  func¬ 
tional  efficiency  to  be  obtained  in  the  minimum  of  space. 
Thus,  with  single  purpose  tulK's  of  such  small  size 
available,  there  is  less  need  for  the  multiplicity  of  com¬ 
bination  ty]>es  with  their  inherently  inferior  character¬ 
istics  and  limited  held  of  usage. 

Several  major  developments,  including  resistance  weld¬ 
ing  controlled  by  Thyratron  tubes,  strain-free  leading-in 
seals  and  welded  metal  seal -offs,  have  made  jxissible  the 
manufacture  of  ‘‘all  metal”  radio  tubes  of  but  slightly 
larger  size  than  the  enclosed  electrode  structures.  These 
new  tuK's  have  many  improvements  over  their  glass 
])redecessors  and  combine  mechanical  ruggedness,  small 
size  and  improved  characteristics  w’ith  simplicity  of  de¬ 
sign.  They  are  well  adapted  for  modern  metlaxls  of 
(|uantity  ])roduction  and  open  up  new  fields  of  design. 

'(ilass  to  Metal  Seals — Dr.  A.  W.  Hull  anil  K.  K.  Uurger, 
/’/i.i/.yirs,  7  leceinher,  1031. 
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WLW  installs 

blind  spot^^ 
antenna  array 

— aimed  atioronto  area 


INTERFERENCE  suppression  by  means  of  direc¬ 
tional  antenna  arrays,  a  comj>aratively  new  develop¬ 
ment  in  broadcasting,  has  been  pushed  one  step  for¬ 
ward  with  the  installation  of  an  unusual  "suppressor" 
antenna  for  WLW’s  500  kw  station  at  Cincinnati.  Hy 
its  use  the  station  is  expected  to  resume  full-time  ojx'ra- 
tion  with  500  kw  power,  after  several  weeks  of  ojxration 
at  a  reduced  power  of  50  kw  for  night  time  service.  The 
new  antenna  is  designed  to  lay  down  a  50  kw  signal  in 
the  vicinity  of  Toronto,  Canada,  and  a  500  kw  signal  in 
all  other  locations  wdthin  reach  of  the  station. 

Following  complaints  made  hy  listeners  of  CFRB,  a 
station  in  Toronto  operating  at  10  kc  separation  from 
WLW’s  frequency,  that  the  high-power  signal  of  the 
Cincinnati  station  was  causing  undue  interference,  the 
Canadian  government  made  representations  to  the  FCC, 
through  the  State  Department,  asking  for  a  reduction  of 
WLW’s  power  output.  At  the  request  of  the  FCC,  WLW 
has  been  operating  at  50  kw  output  after  sun-down.  Under 
this  arrangement  ninety  per  cent  of  the  power  output  of 
the  station  has  been  useless  during  the  all-imix)rtant  eve¬ 
ning  hours,  a  situation  which  prompted  the  engineers  of 
the  station  to  develop  an  antenna  system  which  would 
clear  up  the  interference  without  reducing  the  power 
output  below  the  full  capacity  of  500  kw. 

The  system  arrived  at  is  an  almost  ideal  solution  to 
the  problem,  in  that  it  reduces  the  interference  in  the 
locality  from  which  complaints  were  received  without 
reducing  the  signal  strength  in  other  localities.  This  is 
a  distinct  advance  over  previous  methods  of  interference 
suppression  using  directive  antennas,  which  reduced  the 
interference  in  a  given  direction  from  station,  rather  than 
in  a  particular  locality.  In  particular,  the  signal  at  To¬ 
ronto  and  surrounding  territory  within  a  radius  of  150 
miles,  is  reduced  to  50  kw,  the  pow’er  output  of  WLW 
before  its  increase  to  500  kw,  and  under  which  no  com¬ 
plaints  were  received. 

According  to  J.  A.  Chambers,  Chief  Engineer  of  the 
station,  WLW’s  secondary  service  area  (that  served  by 
the  sky-wave  of  the  station)  is  much  more  important 
than  that  of  lower  power  stations,  since  the  sky-wave  is 


powerful  enough  to  give  a  useful  service  at  distances  up  to 
a  thousand  miles  or  more.  It  was  important,  therefore, 
in  designing  the  antenna  .systetn  not  to  jeoi)ardize  the 
usefulness  of  the  sky  wave  signal.  Had  a  simple  direc¬ 
tional  antenna  been  used,  with  a  null  point  in  the  direction 
of  Toronto  the  secondary  service  would  have  been  sub¬ 
jected  to  severe  fading  from  unavoidal)le  wave-interfer¬ 
ence  patterns.  In  adilition,  since  a  line  from  Cincinnati 
to  Toronto  passes  tbriHigh  several  important  industrial 
areas  in  Ohio,  the  i)rimary  service  would  have  been 
greatly  impaired  in  this  direction,  b'arly  in  the  develop 
ment  of  the  new  system,  therefore,  it  became  clear  that 
a  simple  directional  signal  was  to  be  avoided  at  all  costs. 
Forced  to  a  consideration  of  other  ])ossibilities,  the 
engineering  staff  of  the  station  started  with  the  fact  that 
the  radiation  which  caused  the  interference  in  Toronto 
left  the  antenna  of  the  station  at  an  angle  of  above 
the  horizon,  and  was  subse<iuently  reflected  into  the 
Toronto  area  by  the  Heaviside  la\er.  It  was  decided  to 
suppress  the  radiation  at  the  angle  ab(»ve  the  horizon 
in  the  directit)n  of  Toronto,  and  if  iiossible  to  avoitl 
suppressing  the  signal  at  any  other  angle,  or  in  any  other 
direction.  The  system  finally  worked  out  accomplishe^ 
this  result  by  the  use  of  two  additional  vertical  radiator>, 
fed  with  «<5  kw  power,  and  so  placed  with  respect  to  the 
main  radiator  that  the  de>ired  reduction  of  signal  strength 
is  obtained  at  the  re(|uired  angle.  The  cost  of  the  addi¬ 
tional  facilities  is  estimated  .at 

Because  the  sup])ressor  towers  had  to  he  erected  dur¬ 
ing  the  daytime  while  the  vertical  radiatt)r  was  transmit¬ 
ting  500  kw,  considerable  trouble  was  ex|K-rienced  with 
large  radio- frequency  currents  induced  in  the  steel  of  the 
new  construction,  h'or  this  reason  all  steel  jtieces  h.ad  to 
l/’/e(j.<<’  luni  to  f'O'ic 


Toronfc 


Elevoi+ion 


Toronfv 


Mcfin  verfica! 
fad  i  a  tor 


( 0° phase) 


Suppressor  tower 
^  -  <^6° phase) 


-Radiation  pattern  From 
Suppressor  towers 

y' 

^  X  '^Suppressor  tov^Tr 
326'  <-96° phase) 


This  antenna  system  is  designed  to  lay  down  a  50  kw. 
signal  around  Toronto  and  a  500  kw.  signal  everywhert- 
else,  (a)  Dimensions  and  phasing  of  the  array.  (b) 
Ground-wave  signal  pattern,  (c)  Profile  view  of  radiation 
pattern 
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Catbode-ray  tube 

I 

By  J.  M|;STINCHFIELD 

AC.  /  MitnuUn  iiifi  C  (•iiif'any 
/ / tirrisi'ii .  .Vrti Krr.f I’y 

Ctilhoili'-My  Inhi's  lunr  lotuj  hci'ii  used  to  ntcasiiri 
voltiKic,  lirreut,  and  xeare  forms,  or  for  comfor- 
intj  frciiitincit's.  ificre  are  other  measurements. 
h(r:ee7-er,  j/o  7ehieh  these  eleetron  (juns  may  he 
f'laeed  iOi'deh  enlanje  their  usefulness  tremen¬ 
dously. 

SlI()I\  r  time  intervals,  for  example,  may  he  mea¬ 
sured  hy  comparison  with  known  f re(|uencies.  .\ 
]>air  of  contacts  may  he  i)eriodically  opened  and 
closed  hy  a  vibrator.  The  frecpiency  of  the  vibrator  and 
the  lenj,,'th  of  time  the  contacts  are  closed  dejtend  on  the 
spring  tension  and  the  current  to  the  vibrator.  The  con¬ 
tacts  are  connected  through  a  l'»  battery  to  one  pair  of 
(letlecting  plates  of  a  cathode-ray  tube.  .\  linear  time- 
sweep  voltage  is  applied  to  the  other  ])air  of  <letlecting 
jilates.  The  sweej)  freejuenev  is  adjusted  until  the  i>at- 
tern  on  the  screen  appears  as  a  stationary  rectangular 
wave.  The  ratio  of  the  width  of  the  wave  to  the  total 
sweep  gives  the  fraction  of  the  time  the  contacts  are 
closed.  The  recii>r(Kal  t»f  the  sweej)  freciuency  gives  the 
total  time  of  ouo  cycle.  The  j)roduct  is  the  time  the  con¬ 
tacts  are  closed.  The  effect  of  ditTerent  amounts  of 


Fig.  1 — Power-measuring  circuits.  Center,  measuring  loss 
in  cable  and,  right,  measuring  loss  in  transformer  oil 


si)ring  tension  and  current  may  thus  he  determined.  .\tiy 
si)arking  or  j)oor  touching  of  the  contacts  is  aj)|)arcnt  in 
the  i)attern  on  the  screen. 

PCfWh'R  may  he  measured  hy  circuits  ’ suggested  hy 
Prof.  H.  J.  Ryan.'  The  apj)lied  voltage  is  elTective 
across  one  pair  of  tleflector  plates.  The  vt)ltage  droj) 
through  a  caj)acitance  due  to  the  load  current  is  ai)]>lied 
to  the  other  pair  of  j)lates.  The  area  of  the  resulting  j)at- 
tern  is  i)roi)ortional  to  the  jwwer.  The  i)roi)ortionality 
constant  is  determined  hy  connecting  a  known  resistance 
load.  The  areas  may  he  determined  with  a  ])lanimeter,  or 
by  cutting  out  the  traced  or  photographed  area  and  com¬ 
paring  the  weight  with  that  of  known  areas  of  the  same 
material. 

High  Sj)eed  transients,  the  mxurrence  of  which  is 
fortuitous,  as,  for  example,  lightning  surges,  may  be 
observed,  hut  it  is  necessary  to  have  the  beam  switched 
on  by  some  arrangement  controlled  hy  the  transient 


applications 

Nurgt  '.  l-'igure  J  shows  a  circuit  used  by  R.  H.  George'"^ 
for  t'jis  i)ur])ose.  The  How  of  beam  current  is  j)revente<l 
by  tlK  negative  bias  C  on  tubes  I)  and  h.  1  he  transient 
surge- 'll  tile  high-voltage  line  is  jiicked  uj)  by  the  antenna 
A,  coiljiled  to  the  grids  of  the  tubes  1)  and  /:.  Dejiending 
on  tlu-Tj'iolarity  of  the  surge,  either  tube  I)  or  tube  E  will 
have  a  I'ositive  voltage  ajijilied  to  the  grid.  This  permits 
the  biam  current  to  How  for  the  duration  of  the  tran¬ 
sient.  .\  sweej)  voltage  may  he  ojierating  continuously 
on  the  other  jiair  of  (iellecting  j)lates,  or  a  single  sweep 
controlled  by  the  transient  imjntlse  may  he  used.  The 
detlectiiig  j)late  (/  receives  the  transient  imj)ulse  through 
a  juitc.itial  divider  couj)led  to  the  high-voltage  line. 
In  b'ig.  2  below,  this  circuit  is  modifieil  to  control  the  bias 
on  the  C'j'itrol-grid  of  a  cathode-ray  tube.  This  arrange¬ 
ment  ha'  the  advantage  of  low  jilate  voltage  on  the  tubes 
I)  and  /:' 

It)UI).^'Pl''.\KERS  or  other  devices  may  be  measured 
^  for  imj)edance  and  jiower  factor.  Current  f  through 


Fir.  2 — Beam  current  controlled  by  transient,  by  anode  circuit 
and  below,  by  control  electrode 
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the  l()iuls])eaker  develops  a  voltage  in  Ri  which  is  con¬ 
nected  to  one  pair  of  plates.  The  resistance  AT  plus  K2 
is  made  equal  to  the  internal  plate  resistance  of  the  tube 
normally  used  with  the  loudspeaker.  The  voltage  source 
H  is  equivalent  to  the  effective  internal  voltage  of  the 
tube.  The  frequency  and  magnitude  of  E  is  varied  and 
the  resulting  impedance  and  power  factor  noted.  The 
impedance  equals  K{AB/CD)R\.  The  phase  angle 
and  power  factor  cos  4>  are  obtained  from  sin  0  = 
(FG/AB).  The  factor  K  is  equal  to  the  ratio  of  the 
deflection  sensitivities  in  the  AB  to  CD  directions.  Since 
K  is  a  function  of  the  physical  dimensions  of  the  deflect¬ 
ing  system  alone,  the  anode  voltage  and  calibration  of  the 
cathode  ray  tube  need  not  he  known. 


Fig.  3 — Loudspeaker  impedance  measurement 


OPEKD  may  be  measured  with  any  precision  desired 
cJ  and  without  imposing  a  load  upon  the  device  being 
measured.  In  Fig.  4,  £  is  a  rotating  part  of  a  machine, 
though  it  might  as  well  have  a  reciprocating  or  other 
type  of  movement.  A  metal  projection  makes  connection 
between  two  fllamentary  brushes  as  it  passes.  The  volt¬ 
age  of  the  battery  D  is  momentarily  applied  to  the  deflec¬ 
tor  plate  £  of  the  cathode-ray  tube.  A  linear  time-sweep 
generator  or  other  voltage  source  of  adjustable  and 
known  frequency  is  connected  to  the  other  pair  of  de¬ 
flecting  plates.  W  hen  the  pattern  on  the  screen  is  sta¬ 
tionary,  the  sjx;ed  corresponds  to  the  known  frequency. 
W’hen  the  movitig  i)art  £  is  to  be  maintained  at  a  con¬ 
stant  operating  speed,  a  tuning  fork  oscillator,  magneto¬ 
striction  oscillator,  or  other  constant  frequency  source 
may  be  used.  Any  variation  in  speed  is  then  clearly  indi¬ 
cated  by  a  movement  of  the  pattern.  The  current  through 
the  filamentary  contacts  can  be  kept  to  a  small  fraction 
of  a  microampere,  when  a  high-vacuum  type  cathode-ray 
tube  is  used,  by  maintaining  the  deflection  plate  £  biased 


Fig.  4 — Speed  measurement  by  intermittent  contact 
or  by  phototube 


slightly  negative  through  a  lOO-megohm  resistor  C  and 
by  connecting  voltage  D  to  make  the  deflection  plate  £ 
just  enough  more  negative  to  give  an  easily  readable  de¬ 


Fig.  5 — Watch  timing  by  comparison  with  standard 


flection  on  the  screen.  The  .>peed  ineaMirement  may  be 
made  without  the  contacts  by  arranging  a  light  In-ain  so 
that  it  is  interrupted  by  the  moving  part.  ])h<»to  tube 
translates  the  light  beam  interruption  into  an  electric 
l)ulsc  which  is  a])i)lied  to  the  deflector  plate-*  of  the 
cathode-rav  tube. 


Clucks  and  watches  may  be  compared.  In  big. 

the  generator  is  cotinected  to  one  i>air  of  plates  of 
the  cathode-ray  tube  and  .synchronized  through  the  ter 
minals  K  connected  to  an  am])lifier  and  microjdione  M. 
.\  standard  clock  A  is  located  near  .1/.  'I'he  timepiece, 
the  accuracy  of  which  is  to  be  checked,  is  situated  near 
the  second  microphone.  If  the  timepieces  arc  nearlv  in 


Fig.  6 — Measurement  of  pressure  variations  with 
quartz  crystal 


.synchronism  with  only  a  very  small  ditlerence  m  siK.-ed. 
the  pattern  on  the  screen  will  appear  t(»  drift  at  a  ver\ 
slow  and  easily  measured  rate.  From  the  measured  rate 
of  drift  of  the  pattern,  the  deviation  jx-r  day,  month,  etc., 
from  the  standard  may  be  easily  calculated. 

PKESSL'Kh'  fluctuations  may  be  observe<l  .and  ri - 
corded  by  Fig.  6.  A  (juartz  crystal  (J  is  mounted 
between  insulated  electrodes  arranged  for  insertiim  into 
the  cylinder,  chamber,  or  device  in  which  the  pressure 
fluctuations  occur.  Due  to  the  piezo-electric  projK-rtii' 
of  the  quartz,  a  quantity  of  electricity  is  liberated  b\  it 
])roportional  to  the  applied  pressure.  \’oltage  fluctua¬ 
tions  will  occur  across  the  capacitance  C  directly  ])ropor- 
tional  to  the  pressure  on  the  crystal  Q.  To  avoid  error. 
R  is  made  as  high  in  resistance  as  possible  and  the  capac¬ 
itance  C  is  made  as  large  as  it  can  be  made  without  re¬ 
ducing  the  voltage  t(X)  much.  The  reduction  in  voltage 
due  to  the  increase  in  C  requires  that  the  amjdifier  gain 
be  increased.  'I'he  voltage  may  be  doubled  if  desired  by 
the  use  of  two  quartz  crystals.  The  change  in  resistance 
of  carbon  with  jiressure.  or  the  cajiacitance  change  due 
to  the  deflection  of  a  diaphragm  may  also  he  used  for 
converting  pressure  fluctuations  into  voltage  fluctuation' 
which  can  be  applied  to  the  deflecting  plates. 


154 


May,  —  I^LECrk*  ».\  U  5 


s 


Fifj.  7 — Air-speed  fluctuation  measurement 

VI  1\  velocity  Jluctuatitms  may  he  viewed  hy  7.' 

l>  represents  a  closely-spaced  pair  of  electrodes.  .\ 
d-c  voltaj^e  is  sup])lied  to  the  .saturated  diode  C ,  operatetl 
at  a  low  tilament  temperature  to  maiutaiu  constant  cur¬ 
rent  through  the  electrodes  IK  hluctuations  in  air  ve- 
l(K'ity  cause  correspondiu”  l]uctnation>  in  voltai^e  acro^- 
tlie  electrodes  IK  I'lie  voltage  fluctuations  are  ap]>lied 
tlirou^di  an  amplifier  fo  the  cafhode-ra\  tube. 

)M  I’Kh'.SSK  )X  and  fuel  detonation  characteri>!ic'' 
>  in  the  cylinder  of  a  ^^•ls  engine  may  he  inchoated  hy 
I'i^'.  iS.^  Two  small  tunj^sten  electrodes  are  mounted  in 
an  insulated  jtlu^  B  in  the  cylinder  .-/.  The  electr(jdc> 
are  connectecl  across  the  tuned  circuit  of  an  oscillator  IK 
The  radio- freciuency  vcdta^i-  moclnlated  hy  the  effect^  of 
the  comjiressed  ijas  hetween  the  electrode>  in  the  c\linder 


Fig.  8 — Indication  of  gas-engine  detonation  charac¬ 
teristics 

i>  applied  from  the  plate  of  the  o>cillator  tube  to  one  jcair 
uf  deflecting  ])lates.  .\  linear  time->wee])  },'enerator  which 
nii^lit  l)e  synchronized  (not  shown)  by  connection  to  the 
electrical  circuit  of  the  j^as  enj^ine  is  connected  to  the 
other  pair  t)f  detlectinj^  jilates.  'I'he  choely  sjtaced  lines 
of  the  |)attern  on  the  screen  rejereM-nt  the  carrier  fre¬ 
ciuency  which  shows  the  compres>ion  characteristics,  d'he 
niodnlation  on  the  carrier  shows  the  fuel  detonation 
characteristics. 

SIXl’i-TOldCKAXCTC  indication  is  shown  in  Fig.  9. 

d  he  material  .  i  jeasses  under  the  gauge  B.  which  is 
attached  to  one  plate  of  a  condenser.  Fluctuations  in 
the  thickness  of  the  material  cause  capacitance  fluctua¬ 
tions  which  control  the  oscillation  of  the  tube  D,  which 
are  apjdied  to  the  deflecting  ]>lates  of  the  cathode-ray 
tube. 

El.h-t''rR()C'Al\l)Ud(iRAI’llS  may  use  cathode-ray 
tubes  as  indicators.  The  in])Ut  connections  and  am¬ 
plifier  are  the  same  as  usually  employed  with  a  galva- 
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nometer,  excejn  that  an  additional  amjdiher  stage  is  u.sed. 
This  amplifier  stage  is  connected  to  one  jiair  of  deflecting 
plates.  A  time-sweep  voltage  giving  the  beam  a  single 
slow  sweep  across  the  screen  is  obtained  by  charging  the 
Cl  through  l<:,.  The  switch  IB  short-circuits  Ci  initially 
through  AT.  d'he  initial  positioning  of  the  spot  on  one 
side  of  the  screen  is  adju.sted  by  the  negative  voltage 
ajrplied  with  jiotentiometer  R\.  When  switch  B\  is 
opened,  condenser  f  i  charges  negatively  with  respect  to 
ground  and  causes  the  si)ot  to  sweep  across  the  screen 
to  the  right.  The  .-'Weep  is  linear  with  time,  since  a  high- 


Fig.  9 — Cathode-ray  tube  size-tolerance  indicator 

voltage  xiiirce  i>  u.^ed  and  the  non-linear  portion  is  oft  the 
."Creen.  The  speed  nf  the  sweep  is  controlled  by  A.-.. 
.Additional  brilliance  for  photographing  the  jiattern  on 
the  screen  may  be  obtained  by  closing  switch  B^  just  long 
enough  to  record  the  pattern.  Switch  /?2  reduces  the 
negative  bias  voltage  on  the  control-electrode  of  the 
cath(Mlc-ray  tube  to  a  predetermined  value,  thus  increas¬ 
ing  the  brilliancy  of  the  jtattern  somewhat  beyond  the 
limit'  permissible  for  continuous  ojieration. 


'Uviiii.  llarn.'  .1,.  liia^raiii  IiiUicator  for  High  Ten- 

.'ioii  (Mnuit.',”  I'mc.  .1.  I.  K.  Vol.  :’>ii,  p.  511  (April,  liill). 
"Tlif  I'athodc  Hav  ,-\li<inaling  i  iirrent  Wavr  Indicator,”  Trans. 
A  1.  K.  i:..  Vol.  L’li.  p.  MIT 

'•'<  Jeorge,  H.  It..  "A  Xcw  Typ«-  of  Hot  Cathode  Oscillograph — 
Its  Application  to  tin-  .Vutoinatic  Uecording  of  Lightning  and 
Switching  Surge-s,”  Journal  .1.  /.  K.  K..  Vol.  4S,  p.  .534  (July,  i!»2!)). 

“Lindvall,  F.  C.,  "A  Olow  Discharge  .\neinonieter,”  Klee.  Ena., 
Vol.  53.  p.  Un;;t  (July,  l!i34) 

•Uathhun.  J.  I’...  "You  Can  Hear  Your  Gasoline  Talk.”  Petru- 
hiini  Ayt,  Vol.  23.  p.  30  (December,  l;t2'J). 


Fig  10 — Cathode  tube  electrocardiograph 


HIGH  LIGHTS  ON  electronic 


company  is  not  interested  any  more — 
says  it  did  not  want  to  handle  the 
‘‘broadcasts”  itself  anyway,  because  it 
did  not  want  to  incur  the  displeasuri' 
of  the  musicians’  unions,  which  object 
to  the  project  on  the  ground  that  it 
throws  more  musicians  out  of  work. 


finally  amplified  to  full  volume  in  the 
power  cabinet  which  contains  the  loud 
speaker.  In  addition  to  the  harmonic 
controls,  which  are  jnovided  above  the 
manual  keyboards  of  the  organ,  there 
are  nine  pre-set  keys  which  permit  the 
organist  to  obtain  changes  in  tone  color, 
simply  by  pressing  a  key.  The  volume 
control  or  ‘‘swell  pedal,”  which  is  noth¬ 
ing  more  than  a  wide  range  attenuator 
controlling  the  output  to  the  loud 
speaker,  has  a  dynamic  range  three 
times  as  great  as  that  of  the  usual  pipe 
organ. 

The  instrument  is  contained  in  an 
e.xtremely  small  space,  less  than  that 
occupied  by  a  small  grand  piano,  lie- 
cause  of  the  wide  harmonic  control  per¬ 
mitted  by  the  instrument,  it  is  claimed 
that  any  type  of  sustained  tone  may  he 
produced,  regardless  of  the  particular 
tone  quality  desired.  The  simplicity  of 
the  instrument  permits  it  to  he  matm- 
factured  and  sokl  at  relatively  low  co'>t. 
less  than  that  of  a  grand  i)iano. 


New  electric  organ  based  on 

alternator  principle 

Deriving  the  91  harmonic  tones  of  the 
musical  scale  from  as  many  individual 
rotating  alternators,  a  new  electric 
organ  of  extremely  wide  range  both  in 
tonal  color  and  volume  has  been  de¬ 
veloped  by  engineers  of  the  Hammond 
Clock  Company.  The  mechanism  of 
the  organ  consists  of  a  series  of  small 
rotating  tone  wheels,  which  are  rotated 
in  front  of  individual  electro-magnets. 
The  primary  driving  force  is  provided 
by  a  synchronous  clock  motor  which 
fi.xes  an  unvarying  fundamental  pitch 
for  the  entire  instrument.  The  rota¬ 
tion  of  the  tone  wheel  near  the  electro¬ 
magnet  induces  a  harmonic  sine-wave 
voltage  in  the  winding  of  the  magnet, 
the  pitch  of  the  note  depending  upon 
the  number  of  revolutions  per  second 
and  the  shape  of  the  tone  wheel.  From 
each  of  the  91  electromagnets,  the 

corresponding  electrical  tones  are  trans¬ 
ferred  to  individual  attenuators  and 
finally  to  a  keyboard.  The  attenuators 
permit  the  introduction  of  nine  different 
sub-harmonics  and  harmonics  on  each 
note,  depending  upon  the  position  of 
each  attenuator.  By  selecting  the 

strength  of  these  harmonic  over-tones, 
relative  to  the  fundamental,  it  is  pos¬ 
sible  to  produce  an  almost  infinite 

variety  of  different  tonal  colors,  cover¬ 
ing  the  flute,  diapason,  strings  and  reed 
families,  in  addition  to  many  tones 
which  at  present  cannot  be  produced 
on  the  pipe  organ. 

The  tonal  output  of  each  note  is  pre¬ 
amplified  within  the  instrument  and 


Tore  Deutscm m.\nn  of  Canton,  Mass., 
has  an  island  off  Cape  Cod,  to  which  hi- 
repairs  to  shoot  geese.  The  island  i-, 
small,  and  there  is  little  room  in  the 
shack  for  the  necessary  live  decoys.  Iso 
.Mr.  Deutschmami  bethought  him  of 
recordings  of  goose  conversation,  to  he 
reproduced  through  lomCpeakers.  Two 
mated  geese  were  sei)arated  an<l  their 
chattering  taken  down  on  alnminuiii 
disks,  each  capable  of  playitig  1.' 
minutes. 

.\round  the  gunning  ^-tand  on  the 
i>land,  four  lomCpeaker^  were  in>-talleil 
in  4-ft.  balflehoards,  ainl  screened  with 
boughs.  Control  dials  are  in  the  hands 
of  the  man  on  watch,  who  in  turn  is 
warned  by  the  actions  of  the  live  <lecoy 
birds  on  the  beach.  These  decoys  can 
hear  or  sense  the  approach  of  a  flock  of 
geese  long  before  they  can  be  seen  by 
the  keenest-eyed  observer.  .\s  .soon  a' 
the  tame  birds  start  chattering  and  the 
approaching  flock  of  wild  geese  can  be 
seen,  the  loudspeakers  in  that  direction 
arc  turned  on  very  loud.  This  sound, 
as  of  thousands  of  geese,  invariably 
causes  the  flying  birds  to  wheel  around 
and  come  down  into  the  wind,  near  the 


New  York  restaurants  get 
wire 


music 


New  York  restaurants — about  JO  ol 
them  so  far — will  continue  to  he  servctl 
by  music  played  by  a  single  orchestra, 
and  delivered  over  leased  telephone 
wires  to  loud  speakers,  .\fter  two  years 
of  litigation.  Wired  Music,  Inc.,  head¬ 
quarters  Hotel  Holland,  West  Forty- 
second  Street,  has  won  the  lawsuit  in¬ 
stituted  by  the  New  York  Telephone 
Co.,  and  gained  the  right  to  use  leaseil 
wires  for  its  business.  The  telephone 


The  Hammond  electric  organ.  At  left  is  shown  an  internal  view  of  the  console,  which  contains  the  entire  tone-making  mech¬ 
anism  and  pre-amplifier.  At  the  right  are  the  two  manual  keyboards.  Just  above  the  upper  keyboard  is  the  row  of  harmonic 

controls,  by  whose  settings  the  quality  of  the  tone  is  determined 
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inland.  At  tliis  point  all  fcnir  loud¬ 
speakers  are  turned  on  at  low  volume, 
uivinj^  the  impression  of  a  great  ctdlec- 
tion  ol  chattering  birds  all  over  the 
island.  The  visiting  geese  then  come 
closer  to  the  sho(»ting  station,  from 
which  they  c;in  he  killed. 

T  his  electrical  decoy  system  has  the 
advantage  of  saving  in  mnnhers  of 
decoy  hirds,  declares  .\lr.  Deutschmaim. 
Its  difliculties  involve  the  inconvenience 
of  heavy  batteries,  and  the  tediousness 
of  making  good  recordings  of  wild  life 
sounds. 

♦ 

Flyin3-field  lights 
photo-tube  controlled 

WTik.n’  TiiK  lamling  thMullights  on  a  fly¬ 
ing  field  are  not  themselves  illuminated, 
they  constitute  a  considerable  hazard 
to  planes  attempting  to  use  the  field.  It 
is  important  therefore  that  such  flood¬ 
lighting  structures  he  marked  with 
"ohstruction  lights”  during  all  hours 
when  natural  illumination  falls  below  a 
given  level. 

At  the  great  Croyden  Airdrome  in 
England,  photo-cell  amplifier  units  are 
used  to  control  these  ohstruction  lights, 
so  that  the  red  marker  lamps  come  on 
whenever  <larktiess  falls,  or  fog  or 
clouds  produce  a  had  condition  of 
visibility  during  the  daytime.  In  these 
Croyden  installations,  made  hy  the  Gen¬ 
eral  Electric  Company  of  London,  the 
amplifier  circuit  is  so  arranged  that  if 
the  tube  loses  its  emission  or  becomes 
defective  in  any  other  way,  the  lights 
controlled  come  on  immediatelv. 


The  battery  comii.iny  makes  a  charge 
of  75  cents  for  testing  out  headlights, 
and  where  the  lights  prove  poor  has  an 
opportunity  to  sell  other  such  items  as 
batteries,  hatterv  connection'  and  light 
bulbs. 

♦ 

Space  detector  locates 
concealed  weapons 

.\ AT  lo.v  of  Space-radio  prin¬ 
ciples  to  detect  the  presence  of  metal 
and  magnetic  objects  and  so  to  locate 
concealed  weapons,  is  now  being  made 
at  the  Illitiois  .State  Prison  at  Joliet, 
111.  This  magnetic  detector  is  used  to 
“search”  convicts  and  visitors  alike  as 
they  pass  through  normal-looking  but 
highly  seii'itive  doorways. 

Metals  like  iron,  steel  or  nickel  which 
have  magnetic  projjerties  change  the 
invisible  but  ever-present  magnetic  field 
of  the  conceabsl  apparatus  and  ring  a 
warning  bell  if  present.  Two  installa¬ 
tions  are  now  being  tested;  one  in  a 
>[)ecial  doorway  through  which  all 
visitors  must  pa''  and  a  second  within 
a  ct)mmonplace  lookitig  table  on  which 
all  packages  are  laid. 

h'irst  victim  of  the  device  was  Thad- 
deus  Johnson,  negro  trusty  who  “hap¬ 
pened  to  have”  a  buttonhook  within 
the  lining  of  his  jacket. 

The  Paul  \V.  Koch  t'ompany  of  Chi¬ 
cago,  who  installed  the  device,  point  out 
other  applications  of  the  apparatus. 
Candy,  for  e.xamjde,  can  be  inspected  at 
the  factory  for  the  rare  possibility  of  a 
bit  of  metal  inside  a  piece.  Lawsuits 
rc'ulting  from  people  who  claim  to  have 


broken  teeth  in  this  way  may  be  headed 
off  at  the  source. 

Other  uses,  it  is  claimed,  might  in¬ 
clude  the  device  as  a  signal  of  the  ap¬ 
proach  of  an  automobile  at  a  filling  sta¬ 
tion.  Or  an  estate  might  be  guarded  by 
detecting  a  motor  car  coming  up  the 
private  highway.  Similarly  the  lighting 
system  of  a  roadway  sign  could  be  con¬ 
trolled  by  the  mechanism. 

•f 

Cigars  wrapped  with 
photo-tube's  aid 

1»Y  Ki.i  MIN’ ATI  N'G  the  usual  bands  on  its 
cigars,  and  instead,  wrapping  the  cigars 
in  cellophane  sheets,  printed  with  an  in¬ 
signia,  the  Consolidated  Cigar  Corpora¬ 
tion  of  Poughkeepsie,  N.  V.,  has  made 
a  considerable  .saving.  But  the  difficulty 
then  arose  of  making  sure  that  the  in¬ 
signia  would  come  at  the  proper  posi¬ 
tion  when  the  cellophane  was  wrapped 
around  the  cigar. 

In  order  to  get  the  printing  on  each 
wrapper  to  line  up  i)recisely  when  on  the 
cigar,  photo-tubes  were  used,  according 
to  M.  C.  Boesch,  master  mechanic. 
.'5pots  on  the  transparent  wrapping  con¬ 
trol  the  cutting.  Printed  at  definite  in¬ 
tervals,  they  interrupt  a  beam  of  light 
trained  on  a  photo-tube. 

T  he  electric  impulse  set  up  by  this  in¬ 
terruption  is  amplified  by  the  vacuum 
tube  system  and  operates  the  cutting 
knife  through  a  relay. 

Where  plain  cellophane  is  used  in  such 
wrapping,  it  does  not  matter  it  an  error 
of,  say,  one  one-thousandth  of  an  inch  in 
<  aeh  cutting  is  made. 


Testing  headlights 
with  photo-cells 

Two  iMKtTo-Ei.KcnRic  CKi.i.s  fumisli  the 
“eyes”  for  a  novel  headlight  testing 
board  recently  designed  and  placed  into 
use  by  the  Birmingham  Electric  Battery 
Company,  Birmingham,  Alabama. 

The  automobile  headlights  to  he 
tested  are  placed  in  front  of  the  board 
and  the  cells  on  the  testing  board  ad¬ 
justed  to  the  same  height  from  the  floor 
as  the  headlights,  and  the  .same  distance 
apart.  The  mounting  on  which  the  elec¬ 
tric  eyes  are  placed  may  be  moved  up 
and  down  as  well  as  back  and  fortii 
horizontally  as  desired  by  means  of  an 
electric  motor  with  a  two-way  switch — 
which  may  be  seen  in  the  upper  left 
hand  corner  of  the  board. 

The  photo-electric  cells  are  connected 
with  a  dial  (in  the  upper  center  of  the 
boanlj  which  registers  “bad,”  “fair,”  or 
*Kood,”  according  to  the  intensity  and 
focus  of  the  lights. 


Adjustable  photo  cells  measure  the  position  and  intensity  of  the  auto 
headlight  beams 
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A  sisnal- 


synchronized 


sweep  circuit 


lor  cathode-ray  oscillosraphy 


IX  some  applications  of  the  electron  oscillofjraph  it  is 
cle>irable  to  use  a  sweep  circuit  which  will  syncronize 
without  readjustment  over  a  wide  range  of  frequencies. 
The  ability  to  synchronize  in  this  manner  is  a  feature  of 
the  circuit  described  below. 

In  Fig.  1,  the  control  of  the  charging  voltage  is  exer¬ 
cised  at  the  jxjint  At  this  point,  a  type  27  tube  is  con¬ 
nected  in  series  with  the  charging  voltage.  W  hen  this 
27  tulx*  conducts,  the  sweep  condenser  is  charged ;  when 
the  27  is  nonconducting,  the  sweep  condenser  discharges 
through  the  58.  The  control  of  the  27  tube  is  provided 
by  the  two-tube  amplifier  which  precedes  it.  The  signal 
voltage  applied  this  amplifier  (  which  is  the  same  signal 
voltage  being  viewed  by  the  cathode  ray  tube)  fixes  num¬ 
ber  of  times  j>er  second  C*  is  charged,  and  determines 
the  period  of  the  sweep  voltage  applied  to  the  cathode  ray 
tube.  The  connection  BB  prevents  the  signal  voltage 
from  exercising  control  once  the  discharge  of  the  sweep 
condenser  has  begun,  thus  assuring  a  complete  sweep 
cycle  from  maximum  to  minimum  voltage  without  inter¬ 
ruption.  If  the  signal  voltage  changes  frequency,  the 
frequency  of  sweep  changes  in  proportion,  so  that  the 
sweep  circuit  is,  in  effect,  self-synchronizing. 

The  following  description  of  the  circuit  has  been 
furnished  by  Professor  C.  E.  Lansil,  of  the  department 
of  Electrical  Engineering  at  M.  I.  T.  who  developed  it. 


B  B 


Fig.  1 — Simplified  circuit  diagram.  The  trigger  am¬ 
plifier  controls  the  sweep  condenser  charge  synchro¬ 
nously  with  the  signal  under  observation 
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Fig.  2  Complete  circuit  diagram  of  sweep  circuit  fur 
1 1 S  volt  a-c  operation 


In  big.  2.  tul»e>  1  ami  2  con.stitute  a  I wt (-.stage  resist- 
ance-cai*acitance  coupled  amplitler,  tuln*  3  is  a  valve  tube 
ami  tube  4  is  a  regulator  tul)e  which  draws  a  nearly 
constant  plate  current  at  all  times.  The  action  is  as  fol¬ 
lows  : 

.Assume  that  the  cliarge  on  the  sweep  comlenser,  is 
the  maximum  that  it  can  attain  under  the  ojK-rating  con¬ 
ditions  and  that  the  ctdiiponent  of  voltage  iq  (Fig.  3.) 
across  ri  due  to  the  signal  voltage  applied  at  the  input 
terminals,  is  on  the  jnisitive  half  of  the  cycle.  Under 
these  conditions  the  grid  voltage  of  tube  1  is  jHJsitive,  and 
the  plate  current  large.  The  grid  of  tuln.*  2  is  at  a  nega¬ 
tive  bias  sufficient  to  shut  the  jdate  current  off  completely. 
This  negative  bias  results  from  the  fact  that  during  part 
of  the  cycle  of  operation  the  grid  is  positive,  and  rectifica- 


Fig.  3 — Voltage  relations  which  control  sweep  period 


tion  occurs.  Tube  3  has  its  plate  connected  to  the  ix)si- 
tive  terminal  of  the  plate  supply.  The  grid  of  this  tube 
is  connected  to  the  plate  through  the  .50,()(X)  ohm  coupling 
resistance  of  tube  2.  The  tube  drop  is  10  to  20  volts,  de¬ 
pending  on  the  current  drawn  by  tul)e  4,  and  determines 
the  maximum  charge  which  the  sweep  condenser  can  ac¬ 
quire. 

As  the  voltage  component  Ci  passes  through  zero,  the 
plate  current  of  tube  1  cuts  off  sharply  which  causes  a 
large  current  to  flow  in  the  plate  circuit  of  tube  2.  This 
causes  a  high  negative  bias  on  tube  3.  shutting  it  off.  The 
sweep  condenser  C,  then  begins  to  discharge  through  the 
regulator  tube  4.  As  a  result  of  the  e.xcellent  regulator 
characteristics  of  the  58  tube,  the  rate  of  fall  of  potential 
across  the  condenser  is  linear  within  the  precision  of  the 
oscillograph  itself,  provided  the  ratio  of  discharge  cur¬ 
rent  drawn  by  the  deflecting  plate  circuit  of  the  oscillo¬ 
graph  is  large. 

As  soon  as  the  sweep  condenser  begins  to  discharge, 
the  feed-back  circuit  causes  a  component  of  voltage 
(  Fig.  3).  to  build  up  across  ri.  If  €»  is  sufficiently  large 
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i  ctinpaml  to  the  niaxiimun  value  of  the  component  t’l,  the 
control  voltage  will  not  interrupt  the  sw'eep  until  the  vol¬ 
tage  across  the  sweep  condenser  has  dropped  to  a  value 
(■(|ual  to  the  sum  of  the  drop  through  the  ])late  circuit 
of  tul«  2  and  the  grid  bias  necessary  to  keep  tube  3  shut 
otT.  At  this  point  the  sweep  stops  sudrlenly  and  the 
vh:..gi  oil  C't  leaks  off  tiir"Ugh  When  the  voltage 

com|)onent  fj  reaches  a  value  less  than  the  maximum 
'.ahte  of  Cl,  the  bias  on  tul»e  1  will  iH’Come  jxisitivc  on 
the  next  j)Ositive  half  cycle  of  c,.  This  causes  tulie  1  to 
coivluct.  shutting  otT  tul>e  2,  and  allowing  the  sweep 
condenser  to  recharge  rapidly  through  tulie  3,  thus  com¬ 
pleting  the  cycle  of  o|K-ration. 

This  sweep  circuit  will  synchronize  with  a  varying 
fre<)nency,  and  may  In*  used  satisfactorily  in  examining 
the  wave  form  of  s|)eech  or  music.  It  will  also  oi)erate 
on  recurrent  transient  surges  even  though  succeeding 
surges  «lo  not  occur  at  eijual  time  intervals.  The  recov¬ 
ery  is  not  as  fast,  in  general,  as  in  sweep  circuits  employ¬ 
ing  gas  tubes,  hut  there  is  no  limitation  on  oj^erating  fre¬ 
quency  due  to  deionization  time. 

The  sweep  velocity  is  determined  by  the  adjustment  of 
the  sweep  condenser  and  the  variable  cathode  resistor 
of  tube  4.  A  certain  amount  of  adjustment  of  the  num- 
Iht  of  complete  waves  apjiearing,  is  made  possible  by 
varying  the  feed-back  condenser  Ci,  but  in  general  it  is 
<lesirablc  to  use  the  smallest  permissible  value  of  Ci,  so 
that  the  charge  on  Ci  will  leak  off  as  quickly  as  jxissible 
at  the  end  of  the  sweep.  Delay  at  this  part  of  the  cycle 
will  cause  a  “piling  up”  of  waves  at  the  end  of  the  sweep. 
This  delay,  however,  may  be  used  to  advantage  in  exam¬ 
ining  harmonics  whose  frecpiency  is  very  high  compared 
to  the  frequency  of  the  fundamental.  Since  only  one 
sweep  can  occur  during  each  cycle,  it  is  iK)ssible  to  in¬ 
crease  the  sweep  velocity  without  increasing  the  sweep 
frefiuency.  and  a  very  small  part  of  the  wave  may  be 
enlarged  to  cover  the  entire  screen  without  imHlucing 

WLW’s  ^^lind  spot^^  antenna 

(C'rifi/iHHrrf  from  page  152] 

he  hoisted  into  place  with  rojie  tackle,  and  the  steel¬ 
workers  could  not  touch  the  steel  pieces  until  representa¬ 
tives  of  the  radio  engineering  department  had  first 
thrown  flexible  wires  over  the  new  steel  pieces  as  hoisted, 
in  this  way  grounding  them. 

Ojjeration  of  the  array 

The  antenna  array  consists  of  the  main  vertical  radiator 
I  831  feet  high)  and  two  sy  mmetrically  placed  suppressor 
towers  (each  326  feet  high).  The  two  quarter-wave  sup- 
pres.sor  towers  are  separated  by  a  distance  of  a  half-wave 
length,  and  are  phased  together,  so  that  the  radiation  pat¬ 
tern  they  produce  is  a  “figure  eight,”  with  its  long  axis 
pointing  in  the  direction  of  Toronto.  The  base  line  be¬ 
tween  these  two  towers  lies  1850  feet  behind  the  main 
radiator,  giving  a  space  phase  of  474°.  The  current  in  the 
suppressors  lags  the  current  in  the  main  radiator  by  a 
time-phase  of  %°. 

This  arrangement  results  in  destructive  interference 
between  the  weaves  radiated  by  the  main  antenna  and  those 
radiated  by  the  suppressor  towers,  but  this  interference  is 
confined  to  one  direction,  that  pointing  toward  Toronto. 
In  addition  the  maximum  interference  occurs  at  an  angle 
of  20°  above  the  horizon,  so  that  in  effect  the  radia¬ 
tion  is  greatly  reduced  within  a  comparatively  narrow 


Fig.  4 — Overloaded  amplifier  output  viewed  with  signal 
synchronized  circuit,  (b)  is  a  magnified  portion  of  (a), 
showing  harmonic  concent  of  wave.  The  timing  wave 
in  (b)  is  25,000  cps 

multijile  traces.  The  particular  portion  appearing  may¬ 
be  adjusted  by  using  a  Selsyn  motor  or  other  phase 
shifting  device  to  supply  the  control  voltage. 

An  illustration  of  this  application  is  shown  in  Fig.  4. 
The  wave  form  of  the  output  voltage  of  a  push-pull 
amplifier  having  a  tendency  to  oscillate  is  shown  in  Fig. 
4-a.  The  amplifier  is  badly  overloaded  and  produces  an 
oscillation  having  a  fretpiency  of  about  8.000  cycles. 
Fig.  4-1)  is  a  portion  of  this  wave  enlarged  to  a  point 
where  the  nonsinusoidal  nature  of  the  harmonic  becomes 
obvious.  The  lower  curve  on  Fig.  4-b  is  a  23,000  cycle 
timing  wave. 


“cone”  pointed  20°  into  the  air  in  the  direction  of  Toronto. 
When  reflected  by  the  Heaviside  layer,  this  cone  of  re¬ 
duced  signal  strength  falls  on  the  area  surrounding  Tor¬ 
onto.  so  that  the  interference  produced  in  that  area  is 
reduced  to  the  same  value  as  existed  before  WLW  in¬ 
creased  power  from  50  to  500  kw.  The  design  of  this 
unique  system,  which  proceeded  under  the  direction  of 
J.  A.  Chambers.  Chief  Engineer,  is  largely  the  product  of 
G.  F.  Leydorf,  Radiation  Engineer,  and  J.  E.  White- 
house.  Chief  Transmitter  Engineer,  of  the  WLW  staff. 

Field  strength  measurements,  conducted  by  WLW  en¬ 
gineers  within  the  affected  area,  have  indicated  that  the 
entire  system  is  working  as  planned.  During  these  tests, 
which  were  conducted  during  the  early  morning  hours,  a 
regular  schedule  was  set  up.  For  fifteen  minutes,  the 
transmitter  was  operated  at  500  kw  power  with  the  sup¬ 
pressor  towers  radiating.  During  the  succeeding  fifteen 
minutes,  the  station  was  operated  with  only  50  kw  output, 
but  with  the  suppressors  disconnected.  Theoretically, 
both  types  of  transmission  would  produce  equivalent  sig¬ 
nal  strengths  in  the  area  surrounding  Toronto ;  actual  tests 
showed  that  such  was  the  case,  within  the  experimental 
error.  Similar  measurements  conducted  by  the  Federal 
Communications  Commission  are  now  being  compared 
with  those  made  by  the  WLW  staff.  With  the  success  of 
the  system  demonstrated  it  is  expected  that  W'LW  will 
resume  full-time  operation  on  500  kw  sometime  this  month. 
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NOTES  ON  ELECTRON 


Millionths  of  an  inch 
measured  w^th  an 
electronic  relay 


strip  of  metal  about  the  tube  before 
applying  the  coating,  a  good  permanent 
grounding  connection  can  easily  be 
made. 

.An  additional  application  of  the 
graphite  film  is  the  formation  of  guard 
rings  on  photo  cells,  evacuated  sys¬ 
tems,  and  in  other  instances  where 
metal  rings  were  used.  The  facility  of 
applying  a  graphite  ring  and  its  per¬ 
manent  adhesive  properties  for  glass, 
porcelain,  bakelite  and  enamel,  make  it 
in  many  cases  preferable  to  metal  strips. 
For  each  of  these  suggested  uses  the 
dark  and  homogeneous  layers  of  graph¬ 
ite,  with  their  non-retlective,  chemically 
inert,  and  electrically  conductive  prop¬ 
erties  are  outstanding. 


Applications  of  graphite  in 
tube  manufacture 

Graphite  films  formed  on  solids  with 
the  aid  of  concentrated  dispersions  of 
colloidal  graphite  in  water,  are  steadily 
finding  new  applications  in  the  elec¬ 
tronic  field.  The  adaptability  of  such 
films  to  resistance  elements  and  as  ray 
focusing  anodes  in  cathode-ray  tubes 
are  well  known  applications  of  this 
material. 

The  use  of  graphite  films  with  other 
electronic  devices  as  shields  against 
glass  charging  and  extraneous  high  fre¬ 
quency  disturbances  is  a  common  ap¬ 
plication.  Frequently  during  experi¬ 
mental  work  with  amplifiers  and  mer¬ 
cury  vapor  tubes  extraneous  fields,  due 
to  nearby  induction  coils  or  similar 
apparatus,  must  be  reduced  and  electric 
charges  collecting  on  the  glass  from 
internal  tube  operation  must  be  pre¬ 
vented.  A  solution  to  these  immediate 
and  oftentimes  troublesome  problems  is 
an  application  of  Acheson’s  “Aquadag.” 

To  obtain  coatings  of  this  kind  the 
glass  envelope  should  first  be  cleaned 
with  any  oxidizing  agent  like  chromic 
acid,  then  carefully  rinsed,  and  later 
dried  in  warm  air.  A  single  coating  of 
fairly  concentrated  colloidal  graphite 
solution  can  then  be  applied  by  means 
of  a  soft  camel-hair  brush.  In  order 
not  to  cut  down  appreciably  on  the 
heat  radiation  from  the  internal  elec¬ 
trode  structure,  this  exterior  coating 
might  cover  only  three-fourths  of  the 
tube  or  be  applied  with  latticed-effect 
strokes.  By  fixing  a  loop  of  wire  or 


AIetallukgical  research  sponsored  by 
John  Chatillon  &  Sons,  manufacturers 
of  weighing  devices,  developed  a  new 
spring  material  of  the  elinvar  type  hav¬ 
ing  a  negligible  change  in  elasticity 
with  temperature.  Spring  tests  also 
showed  this  material  to  have  small 
hysteresis  or  elastic  lag ;  that  is,  a 
steady  load  applied  continuously  re¬ 
sulted  in  little  increase  in  deflection  of 
the  spring  even  after  an  extended  time. 

Because  of  the  small  amount  of 
elastic  lag,  usual  methods  of  measuring 
the  effect  lacked  sufficient  sensitivity 
and  an  electronic  micrometer  developed 
by  R.  VV.  Carson,  assistant  Editor  of 
Product  Engineering  was  called  into 
play  to  make  these  measurements. 

Since  the  total  amount  of  hysteresis 
found  in  these  tests  was  less  than  0.08 
per  cent  of  the  spring  deflection,  much 
less  than  for  the  usual  spring  materials, 
it  was  necessary  to  increase  the  senti- 
tivity  of  the  micrometer.  By  the  use 
of  a  new  electronic  relay  developed  by 
the  Westinghouse  Electric  &  Mfg.  Co., 
point  of  contact  between  micrometer 
and  test  piece  was  indicated  w’ith  a 
series  resistance  in  the  micrometer  con¬ 
tact  circuit  of  more  than  30  megohms. 
This  increased  sensitivity  made  possible 
direct  measurements  of  deflections  as 
small  as  five  one-millionths  of  an  inch, 
giving  an  accurate  determination  of  the 
small  elastic  lag. 


Paper  vs.  electrolytic 
filter  condensers 


.A  ruscussio.N  by  engineers  of  the  .Aero- 
vo.x  Corporation,  in  the  Aerovox  Re¬ 
search  Worker,  discloses  the  fact  that 
a  20  per  cent  power  factor  in  a  filter 
condenser  results  in  only  2  per  cent  loss 
in  filtering  efficiency,  under  ordinary 
conditions.  In  a  three-condenser  filter 
of  the  ordinary  type  used  in  radio  re¬ 
ceivers,  the  total  increase  in  hum  caused 
by  20  per  cent  power  factor  in  all  those 
condensers  is  only  6  per  cent. 

This  result,  w'hich  was  arrived  at  by 
Mathematical  analysis,  is  offered  as 
evidence  against  the  commonly  held 
view  that  a  4  or  5  microfarad  paper 
condenser  has  the  same  filter  efficiency 
as  an  8  microfarad  electrolytic  con¬ 
denser.  Most  electrolytic  condensers 
have  power  factors  under  20  per  cent, 
and  the  better  made  types  have  power 
factors  of  10  per  cent  or  less.  The 
calculations,  which  were  made  on  the 
basis  of  the  120-cycle  current,  provided 
by  a  full  wave  rectifier,  show  that  the 
use  of  electrolytic  condensers  results  in 
a  loss  of  filtering  of  only  6  per  cent,  as 
compared  with  the  filtering  provided  by 
paper  condensers  of  equivalent  value. 


ALL-WAVE  SERVICE  AT  WALDORF-ASTORIA  HOTEL 


Laboratory  for  commercial 
color  analysis 

Although  photoelectric  measurements 
of  color  have  been  known  for  some  time 
and  although  there  is  rather  general 
agreement  that  the  spectrophotometric 
method  of  color  analysis  is  the  only 
fundamental  method,  individuals  and 
companies  hesitate  to  make  the  neces- 


View  of  the  radio  program  distribudon  equipment  of  the  Waldorf-Aatoria  Hotel 
in  New  York.  Among  the  six  program  choices  provided  for  guests  are  several 
European  shortwave  programs 
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>ary  iiivcstnifiit  in  apparatus  and  pi-r- 
MUincl  to  enable  them  to  make  use  of 
tliesc  modern  analysis  tools.  T  here  is 
another  jjroup  which  would  not  have 
enough  wc»rk  to  keej)  such  apparatus  or 
personnel  busy  and  therefore  could  not 
justify  the  investment. 

To  aid  these  two  j^roups  the  Ka/ek 
Developmetit  Laboratories  have  been 
formed  by  Dr.  Joseph  Ra/ek,  co¬ 
inventor  of  the  Kazek-.Mulder  photoelec¬ 
tric  color  analyzer  (see  liU'ctroiiics, 
.May,  1933,  p.  12S).  This  laboratory 
at  430  Green  view  Lane.  Llancrch, 
I’ennsylvania,  will  have  comidete  eeptip- 
inent  for  such  measurements  as  well  as 
the  necessary  technical  perMmnel  to 
enable  industry  to  take  adv;intaj;e  of  the 
pliotoelectric  methods  of  analyzincf  color. 

•f 

Flux  balancer  for  output 
transformer 

llv  IvARI.  R.  Mkissnkr 


method  is  only  used  where  the  power 
source  is  such  that  f,  can  he  made  large 
and  small.  It  has  been  used  con¬ 
siderably  iti  d-c  operated  condenser 
microphone  pro-amplitiers,  the  current 
/,  being  supidied  from  the  “A”  battery. 

.Another  method  of  flux  bucking, 
which  is  adaptable  to  a-c  amplifiers, 
makes  use  of  a  pentode  tulie.  The 
circuit  is  shown  in  h'ig.  2.  The  output 


89  as  a  pentode  for  the  balancer.  With 
Ep  =  135  volts,  f,  =  20  nia.  i,  = 
20  ma.  Load  resistance  for  triode, 

6.500  ohms.  Plate  resistance  for  pentode 

92.500  ohms.  Xow'  let  n,  equal  n,. 
Thus  the  resistance  of  the  pentode 
transferred  to  circuit  1  is  92,500  ohms. 
This  high  resistance  in  parallel  with 
the  load  resistance  of  6,500  ohms  is 
negligible  and  thus  absorbs  practically 
no  power. 

This  method  of  flux  balancing  is  not 
limited  to  the  use  of  a  triode  as  the 
output  tube.  A  pentode  can  be  used 
just  as  well  and  in  fact  is  somewhat 
simpler  because  for  equal  plate  voltage 
and  equal  bias  the  tubes  will  be  bal¬ 
anced.  Figure  3  shows  a  pair  of  41 's 
used  in  this  way.  Here  the  plate  cur¬ 
rents  are  12.4  ma.  each  and  the  plate 
resistance  94,000  ohms  while  the  cor¬ 
rect  load  resistance  is  10,400  ohms. 
Thus  the  balancer  tube  throws  94,0(30 
ohms  in  parallel  with  the  load  resistance 
of  10,4(K)  ohms  which  again  is  negligible. 

Figure  4  shows  results  of  an  experi¬ 
mental  set  up.  Using  a  41  tube  with 


In  \  siNoi.K  ended  amplifier  fhe  d-c 
component  of  flux  in  the  output  trans¬ 
former  is  often  bothersome.  Of  course 
the  tube  can  be  parallel  fed  but  this  adds 
the  weight  and  cost  of  a  choke  coil. 

.Another  method  of  reducing  the  d-c 
flux  has  been  to  pass  a  relatively  high 
current  through  a  third  winding  on  the 
transformer  as  is  shown  in  Fig.  1.  The 
turns  and  currents  are  so  proportioned 
that  the  ampere  turns  of  one  winding 
equals  the  ampere  turns  of  the  Imcking 


500  ohms 


Fig.  1.  Simple  bucking  scheme 


Fig.  3.  Two  41’s  in  circuit  used  for  obtaining  curves  of  Fig.  4 


transformer  is  designed  so  that  the  load 
impedance  presents  the  correct  load  to 
the  output  tul)e.  The  windings  m,  and 
)/,  can  l)e  made  e<jual  and  the  bias  ad¬ 
justed  on  the  pentode  so  that  the  plate 
currents  are  equal.  This  will  fulfill  the 
condition  for  flux  balance  in  the  output 
transformer. 

In  an  actual  case  an  89  was  used  as 
a  triode  for  the  output  tube,  another 


no  bucking  current  in  the  output  trans¬ 
former,  curve  B  was  obtained.  Using 
another  41  pentode  tube  to  supply  buck¬ 
ing  current,  curve  A  results.  Note  that 
the  maximum  gain  remains  the  same. 
This  proves  that  the  pentode  balancing 
tube  offers  practically  no  load  to  the 
output  tube. 

Curve  C  was  taken  using  a  resistance 
in  place  of  the  balancing  tube. 


winding.  If  i,  is  large  in  comparison 
to  f,  and  n,  small  then  the  impedance 
coupled  into  circuit  1  from  circuit  2  is 
several  times  higher  than  the  load  im¬ 
pedance  and  thus  circuit  2  absorbs 
practically  no  power.  On  the  other 
,  hand  if  the  two  windings  have  equal 
turns  and,  therefore,  equal  currents  one 
'  finds  that  the  tube  is  working  into  an 
i  impedance  somewhat  less  than  the  im¬ 
pedance  of  the  tube,  whereas  it  should 
i  be  working  into  an  impedance  of  about 
twice  its  plate  impedance.  Thus  this 


Fig.  4.  Improvement  in  frequency  response  provided  by  bucking  circuit 
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The  IRE  to  convene 
at  Detroit  July  1 ,  2,  3 

This  year  the  annual  convention  of  the  Insti¬ 
tute  of  Radio  Engineers  goes  again  to  the 
Mid-West — to  Detroit,  July  1,  2,  and  3.  This 
meeting  of  the  Institute  in  the  Central  section  of 
the  country  calls  attention  to  the  fact  that  the 
IRE  is  a  really  national  body,  and  draws  its  mem¬ 
bers  from  all  parts  of  the  United  States.  Although 
for  convenience  of  board  meetings,  the  directors 
are  chiefly  residents  of  the  East,  in  the  vicinity 
of  New  York,  care  is  taken  to  preserve  the  na¬ 
tional  aspect  of  the  organization,  and  frequent 
conventions  in  cities  of  the  Middle  West  are  evi¬ 
dences  of  this  continuing  policy. 

The  Detroit  convention  is  also  recognition  of 
the  radio  engineer’s  keen  interest  in  automobile 
radio.  As  the  automobile  manufacturing  center 
of  the  world,  Detroit  will  have  plenty  of  interest 
to  show  to  visiting  radio  engineers.  The  prospect 
now  is  that  the  coming  meeting  at  Detroit  will 
prove  one  of  the  most  important  gatherings  ever 
held  by  the  Institute. 


Major  Armstrong  fights  static 

Experimenters  hearing  strange  noises 
on  the  high-frequency  carrier  emanating 
from  the  television  station  atop  the  Empire  State 
building  wondered  what  manner  of  gibberish  the 
NBC  engineers  were  pouring  into  the  ether.  Late 


in  April  the  news  came  out — Major  Armstrong 
of  superheterodyne,  oscillation,  super-regenerator 
fame,  has  been  fighting  static  with  an  old-new 
weapon,  frequency  modulation. 

By  the  use  of  current  limiting  devices  and  the 
method  of  modulation  in  which  the  bandw’idth 
varies  as  the  amplitude  of  the  modulation.  Major 
Armstrong  seems  to  have  solved  the  missing  link 
in  the  battle  against  man-made  and  natural  static. 
“So  long  as  the  static  and  the  signal  are  of  the 
same  order  of  magnitude,  a  reduction  of  1,000 
to  1  in  the  energy  of  the  static  is  accomplished.” 
So  states  the  inventor. 

The  advantages  of  such  noise  reduction  to  com¬ 
munication  whether  for  code,  for  voice,  for  music, 
or  for  pictures  are  more  than  obvious.  On  all 
bands,  including  broadcast,  a  reduction  in  noise 
is  equivalent  to  an  increase  in  power.  All  the 
radio  world  awaits  a  description  of  Major  Arm¬ 
strong’s  work — a  review  of  which  will  appear  in 
the  June  issue  of  Electromcs. 


PubI  ic  hazards  in  radio? 

THAT  legal  justification  is  there  for  regis- 
V  V  tering  radio  engineers  under  the  new  state 
license  laws,  many  radio  men  have  asked. 

Where  radio  men  deal  with  apparatus  which 
has  some  hazard  to  the  public,  the  prime  cause  of 
“public  safety”  is  involved,  and  so  the  protection 
of  the  public  interest  may  involve  inquiry  into  the 
technical  qualifications  of  the  radio  engineer.  The 
fire  risk(?)  in  radio  receiving  sets  is  one  situa¬ 
tion  of  this  kind,  it  might  be  conceived — and  so 
the  public  interest  might  require  that  the  design 
and  construction  of  receivers  offered  the  public, 
be  supervised  by  a  qualified  chief  engineer.  Sim¬ 
ilar  considerations  are  involved  in  the  erection 
of  radio  towers  and  other  radio  structures,  the 
collapse  of  which  might  work  personal  injury  to 
members  of  the  public — although  here  the  argu¬ 
ment  seems  rather  slender  if  the  erection  of  the 
structure  is  performed  by  a  qualified  construction 
engineer. 

Already  about  45,000  engineers  of  all  kinds 
are  registered  under  the  licensing  laws  of  the  28 
states  having  such  laws.  Included  in  this  total 
are  the  registrations  for  the  larger  states:  New 
York,  12,000;  California,  8,000;  and  Pennsyl¬ 
vania,  4,000. 
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Hundreds  of  millions  to  spend 

The  Federal  Government  is  now  spending 
four  billion  dollars,  and  much  of  this  will  go 
out  through  channels  that  involve  engineering 
design  and  engineering  administration.  Engi¬ 
neers  of  the  older  groups  will  benefit  greatly. 
Here  is  the  way  the  four  billions  are  to  be  spent: 


Highways,  roads,  grade-crossings 
Rural  conservation,  irrigation.. 

I'arm-line  electrification  . 

I  lousing . 

*\id  for  professional  educational 

groups  . 

Civilian  conservation  corps . 

Loans,  grants  to  states,  cities,  etc. 
Sanitation,  reforestation,  Hood 
control . 


$800,000,000 

500,000,000 

100,000,000 

450,000,000 

300,000,000 

600,000,000 

900,000,000 

1 

350,000,000 

$4,000,000,000 


First  all-wood  broadcasting  tower  at  Richmond,  Va. —  Radio 
station  WRVA’s  new  triangular  all-wood  tower  320  ft.  high, 
just  completed  at  Mechanicsville  near  Richmond,  replaces  two 
steel  towers,  and  is  e.xpected  to  increase  the  5()00-watt  trans¬ 
mitted  signal.  The  three  feet  of  the  tripod  rest  on  12-ft.  squares 
of  concrete,  each  weighing  36  tons.  The  tripod  construction 
is  designed  to  reduce  wind  resistance  and  to  withstand  wind 
velocities  of  1(X)  miles  per  hour.  Paul  F.  Godley,  Upper  Mont¬ 
clair,  N.  J.,  was  consulting  engineer.  This  is  the  first  such  all¬ 
wood  tower  to  be  eretced  in  .America,  although  in  Germany 
wood  towers  have  reached  heights  of  625  ft. 

Industrial  Electronic  Tube  Section,  NEMA — The  National 
Klectrical  Manufacturers  .Association  has  just  issued  the  follow¬ 
ing  re-definition  of  the  scope  covered  by  its  new  industrial 
electronic  tube  group:  ‘‘Vacuum  and  gas-filled  electronic  tubes, 
and  light  sensitive  devices  having  functions  similar  to  such  tubes 
(such  as  photo  voltaic  cells)  for  non  radio  applications  and  other 
uses  of  electronic  tubes  for  other  than  radio  purposes ;  electronic 
tubes  for  industrial  uses  including  tubes  used  in  cauterdyne  and 
diathermy  sets.  Exceptions,  tubes  used  in  radio  receivers,  trans¬ 
mitters,  wire  communications,  sound  and/or  picture  recording 
or  reproduction,  or  television ;  sunlamps,  x-rays,  vapor  lamps, 
and  electronic  devices  used  as  a  light  source ;  bulbs  of  the  tungsten 
argon  type  having  a  maximum  d.c.  rating  of  120  volts.” 


WRVA’s  320-ft.  ALL  WOOD  TOWER 


Radio  men  who  last  Fall  investigated  the  costs 
ot  a  nation-wide  television  set-up  using  short-wave 
relay  stations,  reported  that  an  outlay  of  $100,- 
000,000  to  $250,000,000  would  be  required  to 
cover  the  continental  United  States.  Of  course 
this  figure  may  all  be  changed  by  the  new  develop¬ 
ment  in  co-axial  conductors,  capable  of  transmit¬ 
ting  one  or  more  million  cycles  with  ease.  Such  a 
wire  television  network  might  cost  much  less. 

Hut  in  comparison  with  the  P'ederal  outlays 
indicated  above,  the  application  of  radio-televi¬ 
sion  men  for  a  few  hundred  millions — to  create 
new  “highways  in  the  ether,”  and  make  the  mir¬ 
acle  of  television  come  to  pass — now  seems  a 
moiiest  request  indeed. 


t  •  •  ^ 


kinds 
he  28 
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NEWS  NOTES 


Conventions  Ahead — 

Society  of  Motion  Picture  Engineers,  Hollywood,  Cal.,  May  20 
to  24. 

American  Institute  of  Electrieal  Engineers,  Ithaca,  N.  Y.,  June 
24-28. 

Institute  of  Radio  Engineers,  Hotel  Statler,  Detroit,  Mich.,  July 
1,  2,  3. 

Television  interest  in  France — Following  in  the  wake  of 
(icrmany  and  England,  interest  in  television  in  France  is  be¬ 
coming  acute,  particularly  since  an  announcement  by  the  French 
Government  that  an  official  television  broadcast  transmitter  is 
being  made  ready  for  operation  on  the  Eiffel  Tower  in  Paris. 

ELECTRONICS  —  Max,  1935 


This  triangular  structure  at  Richmond,  Va.,  employs 
clamp-connectors  to  utilize  the  full  cross-section  of  the 
timbers,  which  are  of  long-leaf  heart  Southern  pine. 
The  three  bases  stand  38  ft.  apart 


ELECTRONIC  ART 

HERE  AND  ABROAD 


A  REVIEW  OF  THE 


silent ;  on  the  other  hand  it  is  quite  cer¬ 
tain  that  a  motor  with  strong  sparks  at 
the  brushes  may  cause  less  static  than  a 
motor  presenting  apparently  no  sparks. 
A  report  by  the  French  Producers’  Union 
indicates  that  for  machines  above  2  k\v. 


France  fights 
man-made  statics 

[P.  D.wid,  chief  engineer,  National 
Radio  Laboratory.]  Artificial  static 
most  often  represents  free  oscillations 
set  up  in  circuits  near  apparatus  in 
which  rapid  current  changes  take  place, 
or  in  which  the  current  is  interrupted 
or  reversed,  or  that  in  which  the  con¬ 
tact  resistance  varies.  They  are  propa¬ 
gated  across  free  space,  the  intensity 
falling  first  with  the  inverse  scjuare  of 
the  distance  and  farther  away  inversely 
as  the  distance ;  they  are  also  carried 
along  transmission  lines,  where  they  form 
two  components,  one  symmetrical,  that 
is  the  two  lines  carry  equal  current,  hut 
of  opposite  signs,  and  an  asymmetrical 
component  which  runs  along  both  wires 
in  the  same  direction  and  returns  via 
the  ground.  Opinions  differ  as  to 
whether  these  two  components  are  of 
the  same  magnitude.  It  seems  quite 
possible  that  the  asymmetrical  com¬ 
ponent  is  a  greater  nuisance.  If  the 
lead-in  wdre  of  an  antenna  runs  along 
the  wall,  it  is  influenced  by  a-c  lines 
and  readily  picks  up  the  entire  asym¬ 
metrical  component,  whereas  the  sym¬ 
metrical  components  neutralize  one  an¬ 
other  to  a  certain  extent. 

To  suppress  the  radio  noises  at  the 
source  it  is  sometimes  possible  to  change 
the  circuit  constants  by  increasing  the 
damping,  in  the  case  of  induction  coils 
by  adding  resistors  or  discharge  tubes  in 
series,  or  by  increasing  the  capacity.  To 
prevent  radiation  by  leads  and  lines,  the 
wires  must  be  twisted  or  symmetrically 
placed  with  their  center  grounded,  or  put 
under  a  screen.  For  convenience,  metal 
gauze  is  used  for  screening.  In  a  com¬ 
pletely  closed  cage  of  copper  gauze  with 
1.5  mm.  mesh,  the  intensity  of  a  450  meter 
wave  is  found  to  be  reduced  by  54  db. 
When  the  mesh  is  coarser  (1.8  cm.^  and 
of  iron,  two  walls  of  gauze  spaced  8  cm. 
apart,  reduce  the  intensity  by  about  35  db. 
For  preventing  the  propagation  of  static 
along  a  power  circuit,  series  inductances 
and  shunting  condensers  are  added.  To 
affect  both  components  it  is  necessary  to 
add  a  by-pass  to  the  ground.  Practical 
information  on  r-f  chokes  is  rather  mea¬ 
ger  although  formulas  are  available  for 
computing  the  effect  of  the  shield.  An 
impedance  of  30,000  ohms  without  can 
and  15,000  with  the  can  when  strong  cur¬ 
rents  are  involved  is  of  little  use.  Com¬ 
mercial  elimination  of  man-made  static 
often  consists  of  anti-resonant  circuits. 
In  the  case  of  flashing  signs  and  similar 
interruptions,  the  reduction  is  perhaps 
100:1,  and  therefore  far  from  complete. 
Motors  without  collectors  seem  to  be 


Radio  journals  of  Italy 

With  the  beginning  of  its  fourth 
volume,  the  Italian  technical  radio  bi¬ 
monthly —  Alta  Freqncnza,  published 
with  the  aid  of  the  Italian  Research 
Council  (G.  Marconi,  President),  the 
Italian  Electrochemical  Association  and 
the  Physical  Society,  has  made  improve¬ 
ments  in  the  printing  of  its  notes  and 
reviews.  Moreover,  members  of  the 
Italian  Electrochemical  Association  may 
now  at  their  option  receive  “Elcctro- 
tecnia"  or  “Alta  Freqncnza.” 

The  first  1934  number  contains  three 
articles  of  about  20  pages  each,  as 
follows:  M.  Boella:  >leasurement  of 
condenser  losses  at  high  radio  fre¬ 
quencies  (see  these  Digests)  ;  X.  Car¬ 
rara:  The  magnetron  as  a  negative  re¬ 
sistance;  C.  Borsarclli:  Production  of 
radio  receivers  in  the  United  States. 
The  latter  is  a  review  of  the  develop¬ 
ments  which  have  taken  place  in  the 
past  ten  years  and  insisting  on  the  part 
which  the  laboratory  plays  in  all  the 
factories. 

The  second  part  contains  16  pages  of 
extended  abstracts,  mainly  from  the 
German  literature  (//.  F.  Tcchnik;  El. 
Ak.)  ;  8  pages  of  shorter  abstracts;  a 
review  of  five  patents  occupying  9  pages 
and  a  section  devoted  to  new  devices,  in 
particular  acorn  tubes  and  the  anti-fad¬ 
ing  antennas  of  Budapest  and  Hilver- 
sum  (Holland). 


1~*  Senes  machine 


I — •  Shunt  machine 


IFt  Commutating  pole  machine 


Rotary 

converte’ 


Circuits  for  suppressing  rotating- 
machine  noise 


the  results  obtained  with  filters  become 
uncertain.  .According  to  French  experi¬ 
ence  it  is  also  nearly  impossible  to  silence 
elevators,  which  may  produce  675  milli¬ 
volts  per  meter. 

Onde  cl.  14  (No.  158):  69— 85.  1935. 


TELEVISION  IN  GERMANY 


lo  receivers 


Leipzig  rair 

[F'.  SenwANDT  a.o.]  In  contrast  with 
other  years  the  1934  German  Industrial 
and  Building  Fair  in  Leipzig  shows  a 
large  number  of  new  radio  receivers, 
one  reason  being  that  by  agreement  no 
new  set  designs  are  to  be  offered  be¬ 
tween  February  1  and  .August  1,  1935. 
The  news  that  several  of  the  larger 
firms  were  going  back  to  the  three-tube 
set  with  two  tuned  circuits  in  place  of 
the  cheaper  two-tube  reflex  sets  has  in¬ 
duced  other  firms  at  the  last  minute  to 
complete  their  list  of  products.  The  15 
firms  exhibiting  radio  receivers  at  the 
fair  offer  eight  new  one-  or  two-tube 
sets  with  a  single  tuned  circuit,  ten  new 
sets  with  two  tuned  circuits,  two  three- 


Neat  construction  of  Telefunken’s  new 
television  receiver 
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German  3'tube  receiver  in  favor  in  1935 


circuit  three  three-tuhe  ^u|K•rllc•t^. 
five  four-tube  and  two  five-tube  >uper- 
bets.  A  feature  appeariiifi  for  the  first 
time  is  the  tendency  to  consider  the 
receiver  no  longer  as  a  product  chang¬ 
ing  from  year  to  year  atid  from  firm  to 
firm,  but  as  an  instrument  approaching 
its  standard  design,  and  remaining  for 
years  in  the  bands  of  the  customers. 
.\mong  the  two-circuit  sets  is  one  with 
a  three  watt  output  pentode  which  al¬ 
lows  two  loiKlspeakers  to  Ik?  used,  and  a 
battery  set  with  class  B  giving  two 
watts.  By  using  r-f  coils  with  iron  dust 
cores  high  selectivity  .and  great  day¬ 
time  strength  are  obtained. 

In  the  typic.al  three-tube  set  such  as 
it  is  manufactured  by  the  German  G.  E., 
for  instance,  the  signal  picked  up  by  the 
antenna  passes  over  an  anti-resonant 
circuit,  which  rejects  the  local  sender, 
and  a  first  variable  band  filter  to  the 
grid  of  the  first  exponenti.al  r-f  pentorle, 
which  has  a  screened  vari,able  filter  in 
its  plate  circuit.  This  second  filter  is 
connected  to  the  grid  of  the  next  pentode 
which  acts  as  regenerative  detector  with 
the  same  amount  of  reaction  for  all 
waves;  it  is  resistance-capacitance 
coupled  to  the  output  pentode.  Since 
pentodes  have  much  higher  amplifica¬ 
tion  factors  than  screen  grid  tubes,  with 
about  the  same  plate  current  versus  grid 
voltage  slope,  they  possess  a  much 
higher  internal  resistance,  m.aking  neces¬ 
sary  the  use  of  sharply  tuned  filters  with 
an  impedance  of  about  ^  meg.,  their 
construction  l)eing  rendered  possible  by 
the  use  of  iron-core  coils.  The  price  of 
a  set  of  this  type  is  about  200  German 
marks.  Its  construction  proves  that  the 
more  expensive  superhet  is  not  indis¬ 
pensable  for  securing  selectivity,  on  the 
other  hand  it  has  not  been  found  prac¬ 
tical  to  add  the  short  wave  range  to  this 
set.  There  are  no  less  than  eight  new 
sets  of  this  class  against  one  in  the  past 
year,  in  which  ten  new  two-tube  reflex 
sets  took  their  place. 

Among  the  accessories,  loudspeakers 
^  are  prominent;  there  is  an  electro- 
;  dynamic  speaker  reproducing  only  the 
i  frequencies  hetw'een  3,000  and  10,000.  its 
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coil  setting  a  tlun  metal  film  in  motion. 
.\  giant  loudspeaker  makes  use  of  a 
permanent  magnet  c.'ijiahle  of  carrying 
two  group-uj)  persons. — /•'.  tech.  Moil 
3  (No.  3):  97-fW.  10.35.  fil.  fccli.  Z. 
56  (12).  1935. 


Interference  reduction  in 
Great  Britain 


[J.  Neale,  General  Post  Office.]  A  de¬ 
tailed  discussimi  of  artificial  static  has 
recently  taken  place  before  the  London 
Technical  Group  of  the  Electrical  Power 
Engineers’  .\ssociation.  The  British 
Post  Office  Department  which  handles 
about  40,0(K)  complaints  each  year  has 


standardized  on  six  inductances  rated  to 
carry  3,  5,  15,  25,  50  and  KX)  .\.  with  a 
distributed  capacity  producing  reso¬ 
nance  in  the  broadcast  band;  the  impe¬ 
dance  reaches  a  peak  of  about  100,000 
ohms  .at  1,100  kc.  for  the  second  coil. 
Two  sizes  of  earthed  metal  cases  for  en¬ 
closing  the  coils  are  available.  The  ca¬ 
pacity  of  the  condensers  used  is  2  i^f,  in 
most  cases ;  but  the  inductance  of  the 
connecting  leads  in  series  with  the  con¬ 
densers  is  not  negligible,  as  a  rule,  the 
combination  tending  to  give  minimum 
impedance  in  the  middle  broadcast 
range  and  representing  a  fairly  high 
a-c  resistance  at  higher  frequencies. 
Tlie  inductance  per  foot  of  wires  spaced 
one  inch  apart  is  about  0.5  micro¬ 
henry,  and  when  long  leads  are  found 
necessary,  smaller  cotidensers  should  be 
u^ed.  It  is  intended  to  st.andardize  0.25 
and  0.1  fii.  condensers  for  this  purpose. 
The  filters  now  employed  are  useless  at 
very  short  wave-lengths. 

In  the  case  of  disturbances  caused  by 
a  multiple  contact  flashing  sign  or  the 
like,  all  that  can  be  done  in  general  is  to 
prevent  their  being  conducted  into  the 
supply  lines  by  providing  an  electro¬ 
static  screen  .and  r-f  filter.  The  screen 
comprises  a  metal  container  for  the  flash¬ 
ing  mechanism  and  steel-conduit  or  lead- 
covered  wiring  from  the  flashers  to  the 
lamps.  In  the  case  of  an  electric  motor, 
the  metal  frame  of  the  machine  in  prac¬ 
tice  is  a  complete  electrostatic  screen,  and 
in  view  of  the  scries  impedance  in  the 
armature  windings,  a  condenser  filter  is 
often  sufficient.  Exposed  metal  pieces 
on  portable  appliances,  such  as  sewing 
m.achines.  hair  dryers,  refrigerators,  fans 


FIVE-METER  RADIO  FOR  BRITISH  FIRE  DEPARTMENT 


Capt.  Beckett  of  the  Northwood,  England,  fire  brigade  can  talk  back  to  head¬ 
quarters  from  any  point  in  the  20  sq.  miles  his  brigade  protects 
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are  not  earthed,  despite  the  recommenda¬ 
tions  by  the  I.  E.  E.  to  this  effect,  and  it 
is  necessary  to  insert  condensers  between 
the  supply  leads  and  the  metal  case  of  the 
machine.  In  this  case  the  capacitance 
shall  not  exceed  0.01  Mf.  in  order  to  reduce 
the  current  to  1  ma.  in  case  of  a  person 
accidentally  completing  the  circuit  to 
earth.  It  is  sometimes  found  that  ground¬ 
ing  the  appliance  renders  interference 
more  serious.  A  good  practice  is  to  in¬ 
sert  a  low  resistance  choke  coil  into  the 
earth  wire,  thus  unearthing  the  frame, 
but  keeping  it  earthed  so  far  as  safety  is 
concerned. 

The  most  recent  method  of  silencing 
radio  noise  caused  by  street  cars  is  to 
connect  condensers  from  the  overhead 
line  to  earth  at  intervals  of  60  or  70  yards. 
Trials  by  the  Electrical  Research  Asso¬ 
ciation  have  encouraged  the  Southend- 
on-Sea  Transportation  Department  to 
introduce  the  system  on  one  of  its  lines. 
During  the  past  three  years  r-f  choke 
coils  have  been  mounted  with  good  re¬ 
sults  on  the  roof  and  inserted  in  the 
leads  from  the  overhead  collector,  the 
coils  consisting  simply  of  copper  strip 
round  into  a  spiral  with  asbestos  insula¬ 
tion. — Electrician  114.  (No.  2957/58)  ; 
151-152.  179-181.  1935. 
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Conversion  conductance  in 

frequency-changer  tubes 

[K.  Steimel,  Telefunken  Laboratory.] 
Amplification  in  frequency  changing 
tubes,  whether  pentodes,  hexodes  or 
octodes,  is  best  defined  in  the  same  way 
as  it  is  in  r-f  tubes,  namely  as  the  ratio 
of  plate  voltage  change  to  grid  voltage 
change,  althAigh  in  the  present  case 
two  different  frequencies  are  involved, 
and  the  conversion  conductance  is  the 
ratio  of  the  plate  current  change  (at 
the  intermediate  frequency)  to  the 


3M/uf 


Circuit  for  measuring  the  conversion 
conductance  of  the  octode  ACHl, 
using  a  glow  voltage  divider 


grid  voltage  change  (at  the  incoming 
signal  frequency).  Frequency  chang¬ 
ing  is  essentially  a  modulation  in  the 
tube  made  possible  by  the  curvature  of 
the  characteristic,  the  signal  being 
modulated  by  the  voltage  of  the  local 
oscillator  and  causing  cyclic  changes 
in  the  mutual  conductance  between 


plate  and  signal  grid,  this  in  the  rhythm 
of  the  oscillator  wave.  The  intermedi¬ 
ate  frequency  represents  one  side  band 
of  the  process  of  modidation.  In  the 
simplest  case  the  conversion  conductance 
G  of  the  tube  is  proportional  to  the 
oscillator  voltage.  The  best  grid  bias 
must  then  be  decided  upon,  in  order  to 
make  full  use  of  the  tube  without  over¬ 
loading  it.  For  a  pentode,  assuming 
uniform  curvature,  it  is  the  point  at 
which  the  mutual  conductance  is  one- 
half  the  maximum  conductance  obtained 
during  one  cycle  of  modulation,  or  of 
the  highest  mutual  conductance  at  which 
the  tube  can  be  operated  under  normal 
conditions.  For  the  four-grid  tube  the 
bias  of  the  oscillator  grid  should  be  so 
chosen  that  the  mutual  conductance  with 
respect  to  the  first  or  signal  grid  is 
about  one-half  the  mutual  conductance 
which  the  oscillator  grid  possesses  dur¬ 
ing  the  positive  half  of  the  wave.  When 
the  mutual  conductance  at  the  operating 
point  is  called  Gav,  the  formula  rei»re- 
senting  modulation  gives  for  the  plate 
current  (with  M  as  the  degree  of  modu¬ 
lation)  : 

=  .-iG„r  sin  Lt)  sin  r  t, 

where  A  is  the  amplitude  of  the  signal 
of  pulsation  r,  and  L  the  pulsation  of 
the  local  oscillator.  By  using  trigo¬ 
nometric  formulas  the  current  at  the 
intermediate  frequency  is 

/n  —  1/2  AGav,  M  sin  nt 
and,  therefore,  the  conversion  con¬ 
ductance  as  defined : 

G  -  In/ A  sin  nt  =  MGn<-^2 
or  ecjual  to  Mg/4  when  g  is  the  ma.xi- 
mum  mutual  conductance  of  the  tube. 

When  the  amplitude  of  the  local  os¬ 
cillator  is  such  that  the  characteristic 
can  no  longer  be  considered  linear  with 
respect  to  the  oscillator,  higher  powers 
of  sin  Lt  with  different  amplitudes, 
a,  b,  c,  enter  into  the  formula  for  the 
plate  current ;  when  they  are  reduced 
to  functions  of  L  or  its  overtones,  the 
odd-number  harmonics  increase  the 
value  of  G.  For  pentodes  the  result  to 
be  expected  can  be  deduced  from  the 
three-halves  power  law  involving  grid 
bias  and  screen  voltage.  For  four-grid 
tubes  the  symmetrical  curve  represent¬ 
ing  plate  current  against  signal  grid 
change  as  a  function  of  the  oscillator  or 
grid  bias  may  be  used  or  the  develop¬ 
ment  in  powers  of  sin  Lt  and  cos  Lt. 
This  gives  Gav'-G  =  1.57:1. 

Measuring  the  conversion  conductance 
is  relatively  simple  owing  to  the  high 
internal  resistance  (over  one  megohm) 
of  the  tubes  used,  making  the  amplifi¬ 
cation  equal  to  GR,  where  R  is  the 
load.  The  load  R  need  not  exceed  10,- 
000  ohms.  A  known  ratio  frequency 
in  place  of  the  signal  is  applied  to  the 
first  grid  of  the  tube  and  a  bandfilter 
BF  tuned  to  the  intermediate  frequency 
is  inserted  into  the  output  circuit.  The 
volage  is  amplified  and  then  measured 
with  a  duo-diode.  The  input  voltage  is 
adjusted  until  a  known  output  is  ob¬ 
tained  as  shown  in  the  figure. — Telc- 
funken-rohre  1.  No.  3:  85-94,  1935. 


German  electrical  engineers 
noise  campaign 

The  RECOMME.ND.^TioN's  are  intended  as 
a  guide  in  the  fight  against  interfer¬ 
ence  and  will  become  more  or  less  bind¬ 
ing  when  the  new  law  regarding  arti¬ 
ficial  static  enters  into  force.  For  this 
purpose,  going  methodically  from  simple 
to  more  complicated  cases,  the  electrical 
devices  are  grouped  as  follows:  Gen¬ 
erators,  motors,  and  transformers ; 
sw'itching  devices ;  signaling  and  tele¬ 
communication  plant :  rectifiers ;  high 
frequency  and  finally  diathermal  medical 
appliances.  The  means  by  which  inter¬ 
ference  is  lessened  are  (a)  condensers, 
(b)  condensers  with  resistors,  (c)  coils, 
(d)  coils  with  condensers,  (e)  screen>^. 

The  size  of  the  condensers  used  be¬ 
tween  phases  is  not  limited  unless  one 
terminal  is  connected  with  the  frame  of 
the  machine :  in  this  latter  case  .a  dan- 
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Filters  for  suppressing  interrupter  stjtic 


gerous  a-c  current  may  How  when  the 
case  is  accidentally  touched,  therefore, 
the  frame  of  a  machine  is  not  grounded 
or  not  connected  to  the  neutral,  and  a 
condenser,  the  so-called  condenser  con¬ 
tact  (b)  is  added  to  the  machine  while  it 
is  still  in  the  factory,  then  the  current 
flowing  from  the  frame  to  ground  shall 
not  exceed  0.4  ma. ;  when  the  condensed 
is  added  later  on,  the  current  shall  not 
exceed  0.8  ma.  When  :he  frame  of  sta¬ 
tionary  machines  is  grounded,  the  cur¬ 
rent  in  the  wire  connecting  the  con¬ 
denser  to  the  frame  shall  not  exceed 
3.5  ma. ;  for  mobile  machines  with  a 
grounded  frame  the  current  shall  not  lie 
more  than  0.4  for  factory-equipped 
samples  and  0.8  ma.  for  older  machines. 
If  more  capacitance  is  required  for  si¬ 
lencing  the  noise,  the  current  shall  in  no 
case  exceed  3.5  ma.  When  the  frame  is 
connected  to  a  grounded  neutral  which 
carries  current  no  limit  is  set  atid  no 
condenser  is  required  between  neutral 
and  frame.  The  components  of  the 
filter  shall  be  added  in  the  succession 
indicated  in  the  illustrations.  The  coils 
used  have  between  0.1  and  5  mh.,  the 
condensers  between  0.1  and  2  Mf. 

Rules  are  also  given  for  the  other 
cases  mentioned. — El.  tech.  Z.  56  fNo. 
11):  332-333. 1935. 
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+  NEW  PRODUCTS 

THE  MANUFACTURERS  OFFER 


Socket  for  955 
acorn  tube 

A  LOW-LOSS  socket  for  the  955  acorn 
tube  has  been  announced  by  the  Alden 
Products  Company,  715  Center  Street, 
Hrockton,  Massachusetts.  This  socket, 
which  has  been  especially  designed  for 
use  at  ultra-high  frequencies,  is  pro¬ 
vided  with  special  insulating  material. 
Xa-Ald  Victron,  to  insulate  the  grid 
and  plate  terminals  of  the  socket.  The 
base  projTer  is  molded  of  Imkelite,  and 
has  the  form  of  five  stand-off  post^,  at 
the  top  of  which  are  special  phosphor 
bronze  clips  which  grip  the  projecting 
connecting  wires  of  the  tul)es.  The 
terminals  for  the  two  heater  leads  and 
the  cathcKle  are  mounted  on  the  top  of 
bakelite  posts,  while  the  terminals  for 
the  grid  and  plate  are  mounted  on 
Victron.  This  material  has  a  lower  loss 
factor  than  fused  quartz  (at  100  kc.), 
according  to  the  manufacturers.  A  spe¬ 
cial  stand-off  post  is. provided  so  that  it 
is  impossible  to  place  the  tube  incor¬ 
rectly  in  the  socket.  The  socket  may  be 
used  to  accommodate  the  new  954  acorn 
pentode,  if  the  tube  is  placed  in  the 
socket  upside  down.  A  specially  de¬ 
signed  socket  for  the  pentode  is  now  in 
process  of  manufacture  and  will  be  an¬ 
nounced  shortly.  The  list  price  of  the 
Xo.  4955V  acorn  tube  socket  is  $1.50. — 
Electronics. 

4 

“Wedge-on”  conductor 
terminal 

The  Thomas  &  Betts  Co.,  Elizabeth. 
New  Jersey,  has  recently  developed  ami 
put  on  the  market  a  new  mechanical  lug 
which  has  been  given  the  name 
“Wedge-on  Conductor  Terminal.”  The 
installation  of  the  “Wedge-on”  merely 
consists  in  exerting  a  tremendous 
mechanical  pressure  on  the  wire  by 
forcing  the  tapered  wedge  into  the  bar¬ 
rel  by  means  of  a  specially  constructed 
tool  which  stocking  jobbers  are  giving 
away  with  orders  for  200  “Wedge-ons.” 
Just  enough  insulation  is  cut  off  the 
cable  so  that  when  it  is  introduced  into 
the  lug  the  bare  wire  is  within  the  whole 

I  length  of  the  tapered  wedge  and  the  in¬ 
sulation  is  supported  by  the  barrel.  The 
speed  and  simplicity  of  the  operation 
ttaturally  results  in  reduced  costs  and 
ilso  eliminates  objectionable  features  of 
soldering.  “Wedge-on”  conductor  ter- 
•uinals  are  used  with  wire  ranging  from 
sites  Number  22  to  Number  4. — 
Electronics. 


Q-meter 

METER  for  the  direct  mea>urement  of 
y  (ratio  of  reactance  to  resistance), 
known  as  The  (J-Meter,  has  lx.*en  intro¬ 
duced  by  the  Boonton  Radio  Corpora¬ 
tion,  Boonton,  New  Jersey.  The  meter 
is  designed  to  operate  throughout  the 
range  from  50  kc.  to  50  me.,  and  is  de¬ 
scribed  by  the  manufacturers  as  a  high 
speed  laboratory  and  factory  instrument 
for  the  mea'iirement  of  coils,  condensers, 
resistors  and  other  circuit  components. 


The  direct  reading  calibration  of  the 
meter  is  correct  within  1  per  cent.  The 
accuracy  of  measurement  for  all  ordinary 
components  is  accurate  to  5  per  cent  at 
any  frequency  up  to  15  me. 

I'wo  scale  ranges  are  provided,  from 
0  to  250  and  0  to  500.  The  instrument 
operates  from  110  volts,  a.c.,  60  cycle 
power,  with  a  current  consumption  of 
approximately  50  watts.  Three  tubes 
are  used :  one  type  45,  one  type  2A6 
(  which  must  be  specially  tested)  and  one 
type  80.  It  weighs  25  lb. 

The  operation  of  the  circuit  depends 
upon  the  connection  of  the  components  to 
be  tested  in  a  resonant  circuit  at  the  fre- 
(pjency  of  the  impressed  voltage.  The 
ratio  of  the  voltage  across  the  reactance 
to  the  impressed  voltage  is  the  Q  of  the 
circuit,  which  can  be  read  directly  on 
the  voltmeter  incorporated  in  the  instru¬ 
ment.  The  only  operation  necessary  to 
make  the  measurement  is  bringing  the 
component  into  resonance  at  the  proper 
frequency.  The  list  price  of  the  device 
is  $450. — Electronics. 
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Transmission  monitor 

A  MODULATION  monitor  combined  with 
a  distortion  and  noise  meter  for  use  in 
modulating  the  output  of  broadcast 
transmitting  stations  is  offered  by  the 
(leneral  Radio  Company,  30  State 
Street,  Cambridge,  Massachusetts.  The 
device  which  is  mounted  for  relay-rack 


u>e,  is  completely  self-contained,  oper¬ 
ates  from  6()  cycle  power,  and  requires 
only  a  simple  radio  frequency  pick-up 
from  the  transmission  to  be  measured. 
It  is  suitable  for  use  on  any  transmitter 
from  50  to  500,000  watts  output. 

Over-modulation  is  indicated  by  a 
flashing  light  which  flashes  whenever 
the  modulation  exceeds  a  predetermined 
value  that  can  be  set  on  the  meter.  This 
flashing  i.s  entirely  independent  of  line 
voltage  and  requires  no  initial  adjust¬ 
ment.  Distortion  values  of  1,  3,  10  and 
.)0  per  cent  can  be  read,  while  noise  and 
hum  level  ranges  of  30,  40,  50  and  60 
db.  are  provided.  A  400-cycle  audio 
frequency  oscillator  is  used  for  distor¬ 
tion  and  noise  measurements  ;  this  oscil¬ 
lator  mounts  on  the  same  panel  rack. 
Carrier  shift,  unsymmetrical  modula¬ 
tion,  can  be  read  directly  and  continu¬ 
ously  in  per  cent  of  the  normal  carrier 
on  the  carrier  meter.  Modulation  per¬ 
centage  is  indicated  on  a  separate  meter, 
which  can  be  depended  upon  for  2  per 
cent  accuracy  from  30  to  10,000  cycles 
per  second  with  a  maximum  of  4  per 
cent  error  at  50  per  cent  modulation 
level.  Five  tubes  are  required  for 
operation.  The  list  price  is  $462  for  the 
complete  transmission  monitor  assembly. 
— Electronics. 


Stable  vibrators 

.\  NEW  LINE  of  vibrators  with  -everal 
desirable  features  and  advancements  in 
•lesign,  is  announced  by  Oak  Mfg.  Co., 
711  W.  Lake  St.,  Chicago,  Illinois. 
The  outstanding  differences  in  construc¬ 
tion  are  found  in  the  separate  set  of 
driving  contacts  and  in  the  driving  coil, 
which  incorporates  a  shorted  winding 
for  prevention  of  arcing  across  the  driv¬ 
ing  contacts.  The  consequent  elimina¬ 
tion  of  w’ear  and  oxidation  of  the  driv¬ 
ing  contacts  assure  starting  under  all 
operating  conditions. 

Longer  use  of  the  power  contacts, 
because  of  the  removal  of  the  driving 
function  from  them,  greatly  increases 
the  useful  life  of  the  unit. 

The  vibrator  is  available  in  both  syn¬ 
chronous  and  non-synchronous  types, 
both  being  only  3A  in.  high  by  li  in. 
in  diameter.  Standard  4  prong  base 
mounting  is  used  on  the  non-syn¬ 
chronous  and  standard  6  prong  base 
mounting  on  the  synchronous  type. 

Stability  of  output  is  assured  as  is 
evidenced  by  test  runs  in  excess  of  1,(X)0 
hours  at  33  per  cent  overload. — Elec¬ 
tronics. 
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Junior  velocity  microphone  / 

About  the  size  of  a  match  box,  with 
an  output  equal  to  a  large  velocity  mi¬ 
crophone,  and  an  output  that  is  con¬ 
stant  with  any  position  of  the  head,  the 
new  7-point  junior  by  the  Amperite 
Corporation,  561  Broadway,  New  York 
City,  hangs  like  a  monocle  from  the 
speaker,  so  that  it  is  always  at  the 
right  distance  from  the  microphone. 
The  enthusiastic  sports  broadcaster  can 
jump  around,  turn  his  head  in  any  di¬ 


rection — but  his  audience  will  always 
be  right  with  him.  Walking  after- 
dinner  speakers  will  find  it  impossible 
to  get  away  from  this  microphone. 

Including  the  transformer,  which  is 
concealed  inside  the  microphone  case, 
the  total  weight  is  only  8  oz.  It  can 
therefore  be  used  for  a  hand  micro¬ 
phone  as  well.  Obtainable  with  50  or 
200  ohm  output  impedance,  it  has  a 
frequency  response  from  60  to  7,500 
cycles  and  an  output  of  — 68  db.  on  open 
line.  The  microphone  cable  can  be  any 
length  up  to  2,000  feet.  Its  directional 
quality  makes  it  easy  to  eliminate  ac¬ 
oustic  feedback  and  audience  noises. 
— Electronics. 
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Shunts  for  auto 
radio  servicing 

Recently,  the  Triplett  Electrical  Instru¬ 
ment  Company,  of  BlufTton,  Ohio,  an¬ 
nounced  its  radio  shunt.  Triplett  shunts 
are  designed  for  severe  service  ayd  are 
made  from  heavy  strips  of  shunt  material 
that  are  mounted  on  pin  jack  tips,  which 
are  plugged  directly  into  tester  jacks. 
They  are  equipped  with  binding  posts. 
Shunts  Nos.  1115  and  1215  (capacity, 
15  amperes)  are  used  to  detect  power 
pack  and  vibrator  troubles  in  automobile 
radio  sets.  Shunts  Nos.  1116  and  1218 


(capacity,  30  amperes)  are  used  to  set  the 
generator  at  the  correct  value  in  order 
to  prevent  the  battery  running  down  and 
the  generator  burning  out  when  install¬ 
ing  auto  radios. — Electronics. 


Noise-effect  records 


Rectox  meters 


The  Hollywood  transcription  producer. 
Freeman  Lang,  1357  N.  Gordon  Street, 
Hollywood,  California,  announces  the 
formation  of  a  sound-effects  library  on 
wax.  The  electrical  transcriptions  will 
be  available  to  radio  drama  prtxlucers. 
station  staffs  and  transcription  pro¬ 
ducers,  with  every  conceivable  noise 
ranging  from  screams,  doors  slamming, 
monkeys  chattering,  jungle  noises,  etc. 

The  newest  addition  to  the  sound 
effects  library  was  made  when  the  noise 
reduction  unit  went  to  Los  Angeles  har¬ 
bor  to  record  the  noises  of  a  clam 
dredger,  pulleys  squeaking,  the  creak  of 
booms,  steam  exhaust,  splash  of  buckets 
and  the  drip  of  water. 

The  noise  was  recorded  on  film,  cut 
to  suitable  length,  built  into  the  tran¬ 
scription  program,  and  then  also  dubbed 
into  electrical  transcriptions  for  the 
sound  effects  collection. — Electronics. 

4- 

Carbon  suppressor 
brush 

A  RECENT  automotive  radio  development 
now  being  manufactured  by  The  Ohio 
Carbon  Company,  12,508  Berea  Road, 
Lakewood,  Ohio,  is  a  carbon  brush  con¬ 
taining  high-resistance  material  and  de¬ 
signed  for  use  on  radio-equipped  Ford 
V-8  cars. 

It  is  customary  when  installing  radio 
sets  on  cars  to  introduce  resistance  be¬ 
tween  the  distributor  and  the  coil.  This 
was  not  previously  possible  in  the  case 
of  the  Ford  V-8  car  because  of  the 
combined  distributor-coil  unit.  The 
new  brush,  however,  fulfills  the  same 
function.  In  developing  this  brush  the 
manufacturers  state  that  its  long-wear¬ 
ing  and  other  qualities  have  been  in  no 
way  sacrificed. — Electronics. 
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Portable  cathode-ray 
oscillograph 

A  COMPLETE  portable  a-c  operated  cath¬ 
ode  ray  oscillograph  is  announced  by 
the  RCA  Parts  Division,  RCA  Manu¬ 
facturing  Co.,  Inc.,  Camden,  N.  J.  The 
oscillograph  lists  for  $84.50  complete 
with  tubes,  including  an  RCA-906  cath¬ 
ode  ray  tube,  and  is  known  as  Type 
TMV-122-B.  Two  separate  power  sup¬ 
plies,  one  for  the  cathode  ray  tube  and 
one  for  the  amplifier,  are  included,  to¬ 
gether  with  a  saw-tooth  frequency  gener¬ 
ator  for  sweep  circuit  use.  The  sensitivity 
is  2  volts  d-c  per  inch  for  both  vertical 
and  horizontal  deflection,  flat  within  10 
per  cent  between  20  and  90,000  cycles 
per  second.  The  sweep  circuit  has  a 
frequency  range  from  20  to  15,000 
cycles  per  second,  permitting  six  cycles 
to  be  viewed  when  90,000  cycles  per 
second  is  on  the  oscillograph. — Elec¬ 
tronics. 


in  200  micro¬ 
ampere  range 

.‘\  I’RI.xter’s  error  in  the  February  issue 
is  responsible  for  the  announcement  that 
the  Westingliouse  Electric  &  Manufac 
timing  Gompany  of  Pittsburgh,  have 
Rectox  heaters  available  in  20  micro 
amperes  size.  The  smallest  range  manu 
factured  in  this  line  is  200  micro 
amperes. 


Test  oscillator 

A  NEW  te.st  oscillator  designed  to  meet 
the  servicing  reciuirements  of  all-wave 
radio  receivers  has  been  announced  by 
the  Weston  Electrical  Instrument  Corp., 
Newark,  New  Jersey.  The  frequenc 
range  is  from  100  kc.  to  22  megacycle; 
A  .special  attenuator  system  makes  pos 
sible  an  approximate  output  of  one 
microvolt.  Plug-in  coils  are  n.sed  to 
eliminate  switching  leads,  thus  reducing 


electro-magnetic  and  electro-static  field 
within  the  oscillator.  The  output  range 
of  the  oscillator  varies  from  .2  volts  to 
1  microvolt  with  a  constant  impedance 
of  200  ohms  at  the  output  jacks  tlirough 
out  this  range.  The  oscillator,  known  ^ 
as  type  692,  is  battery-operated  and  i; 
equipped  with  two  type  .V)  tubes.  Com 
plete  with  coil  battery  and  carryin? 
case,  the  unit  weighs  approximately 
12  11). — Electronics. 
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Impedance-matching 

networks 

Pi-Section  impet'ance-matching  ne: 
works  for  use  in  matching  the  output 
a  transmitter  to  the  transmission  line 
radiating  system  are  offered  by  the  E.  F 
Johnson  Co.,  Waseca,  Minnesota.  ! 
network  may  be  used  either  in  the  ^ 
anced  or  unbalanced  form  depen  i  - 
upon  the  nature  of  the  load  or  the  tv 
of  transmission  line  used.  The  size 
the  component  parts  u.sed  in  the  netw 
depends  upon  the  frequency  range  '■ 
which  they  are  to  be  operated.  The  c 
ponents  may  be  obtained  separately  or 
a  unit,  and  should  be  ordered  only  " 
complete  specifications  for  intended  ■: 
— Electronics. 


168 


May,  1935  —  ELECTRONI' 


ue 

lat 

iC- 

LVC 

ro- 

riu- 

ro- 


IK'lt 

,avt' 

1  l)V 
orp., 
cncy 
clcs. 
pos- 
onc 
•cl  to 
iicinj; 


S 


IC  field: 

it  range 
volts  to  I 
pcdance 
lirmigh- 
,  known 
I  and  i: 
s.  Cotr, 
carrying  I 
xhnatel' 


net 


ine 

e.f 

Tr 


e 


pr 


32-VoIt  converter 
power  supply 


,ize 
;two'' 
e  O' 
ecc 
yor 

V  w 


A  Nkw  1  )i’.\i,-Ac TioN  vilnator  con- 
vortcr  for  iise  on  dJ  volts  in  rural  dis¬ 
tricts  is  announced  by  the  Klectronic 
Laboratories,  Inc.,  122  Wot  New  York 
.'street,  lndian:ipoli>,  Ind.  'I'be  con¬ 
verter,  which  is  completely  self-con¬ 
tained,  is  desij.;ned  to  convert  22  volts 
d.c.  into  110  volts  a.c.  with  an  otiti»nt 
power  of  100  w.itts.  The  injint  current 
is  4  ;nnp.  for  a  full  load,  the  clficiency 
72  per  cent,  and  the  regulation  SO  per 
cent.  The  converter  is  hotiscd  in  a 
laccinered  metal  case  measuring 
\10  in.  and  weighs  aiciiro.ximately  IJ  Ih. 
The  vibrator,  which  is  of  new  design, 
contains  four  scini-statiomiry  reeds  and 
one  vibrating  reed,  .\ccording  to  the 
manufacturer,  the  cont.ict  points  of  the 
vibrator  have  a  coiit.icting  area  of  four 
times  that  of  any  other  type  <tf  vibra¬ 
tor.  1  he  jxtwer  factor  of  the  device  h;is 
I'cen  slightly  over-corrected  by  the  in¬ 
troduction  of  the  high  capacity  in  the 
primary  circuit.  I'he  list  price  is  $25. 
— lili'ctroniis. 


ronk 


Copy 


holder  for 
microphone  stand 


.\1  iCRiti'iioN'K  stands  sold  by  the  I’ni- 
ver.sal  .\1  icrojdione  Co.,  lnglew<Hnl,  Cali¬ 
fornia,  are  now  provided  with  a  light 
weight  copy  holder  for  holding  an¬ 
nouncers’  notes,  music  anil  lecture 
memos.  The  frame  of  the  holder  is 
made  of  frosted  cailminm  and  will  hold 
letterheads  or  smaller  si/e  sheets.  The 
holder  operates  on  a  flexible  arm  and  i> 
easily  adjusted  or  can  he  removed  at 
will. — lih'i  Ironies. 


Broadcast  transmitter 


A  i!ko.\iH.A.sT  transmitter  of  ma.ximnm 
iMiwer  output  of  250  watts,  known  as 
the  250-15  radio  broadcast  transmitter, 
is  being  manufactured  by  Doolittle  & 
Falknor,  Inc.,  1506  West  Seventy-fourth 
Street,  Chicago,  111.  riie  transmitter  is 
IH-rated  entirely  from  115  volts,  f)0 
cycle,  a.c,  single  phase  power  sujiply,  and 
the  overall  efficiency  at  1(K)%  modula¬ 
tion  is  approximately  16^'J.  Two  tem- 
IK'rature  control  crystals  are  provideil 
ior  freciuency  stability  and  the  audio 
frcijuency  response  characteristics  at 
lOO*;©  modulation  varies  less  than  2  dh. 
throughout  the  range  from  50  to  H.tHKl 
cycles.  The  transmitter  may  he  operated 
Jt  loo  watts  by  means  of  a  power-change 
witch  which  corrects  the  speech  input 
level  at  the  same  time  it  changes  the 
powir  output.  The  transmitter  is 
niotmted  in  two  siH'cial  racks  for  suh- 
paiul  mounting  and  all  tubes  are 
mounted  on  the  panel  front.  The  trans¬ 
mitter  is  of  the  Class- 15,  shunt  feed,  high 
level  tyi)e. — Electronics. 
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Cathode  ray 
equipment 

C  .'TiioDK  R.\Y  o.-'cillograiih  and  oscillo¬ 
gram  ei|uipment  for  all  laboratory,  pro¬ 
duction,  radio  servicing,  broadcast,  ami 
amateur  a|iphcations  has  ju,>t  been  an¬ 
nounced  by  The  Clongh-llrengle  Co.,  of 
11.14  W’.  An>tin  .\ve..  Chicago,  Illinois. 

The  model  Uh'  cathode  ray  oscillo¬ 
scope  employs  the  standard  three-inch 
cathode  ray  tube,  and  jirovides  all 
necessary  power  from  a  self-contained 
rectifier  and  filter  system.  .\  built-in 
^>()-cycle  sweep  allows  study  of  Lissa- 
jou’s  figures  for  analy/ing  voltages  and 
currents. 


I-Xtremely  high  sensitivity  of  .51 
millimeters  detlection  per  volt  has  been 
secured.  Thus  full  detlection  is  at¬ 
tained  on  either  horizontal  or  vertical 
jilates  with  only  volts.  Intensity  is 
sufficient  for  easy  observation  in  day¬ 
light.  Photographs  can  he  made  with 
any  ordinary  bellows  camera.  device 
is  incorporated  which  allows  tracing 
curves  on  ordinary  vellum  paper  and 
eliminates  much  need  for  jdiotography. 

Coils  for  magnetic  ileHection  are 
available  for  applications  re<|uiring  this 
operation.  .\  linear  sweep  unit  for 
visual  plotting  of  i.f.  response  curves 
and  other  receiver  alignment  adjust¬ 
ments  is  available  for  production  and 
field  service  applications.  Complete 
descriptive  bulletins  are  available  on 
reiine't. — Electronics. 

♦ 

Multiple  household 
antenna 

.\  Mfi.TiiM.E  antenna  for  use  in  house¬ 
holds  having  more  than  one  radio  has 
been  announced  by  the  Technical  Ap- 
idiance  Corp.,  27-26  Jack.son  Ave., 
Long  Island  City,  X.  V.  .\  single 
aerial  wire  installed  as  high  as  pos¬ 
sible  for  maximum  signal-to-noise  ratio 
is  used,  hut  individual  coupling  units 
are  connected  at  points  along  the  lead- 
in.  one  for  each  radio.  The  system  is 
licensed  under  A.  A.  K.  patents.  The 
coupling  unit  mounts  inside  the  window- 
casing,  and  measures  1 1  by  2  by  4  inches 
in  a  cadmium  plated  case.  The  system 
is  supplied  in  kit  form,  ready  for  in¬ 
stallation  either  by  the  set-owner  or 
his  serviceman. — Electronics. 


Thermal 
timing  relay 

The  Eni.sox  Electrical  Controls  Divi¬ 
sion  of  Thoma.s  A.  Edison,  Inc.,  (Gr¬ 
ange.  New  Jersey,  has  designed  a  new 
timing  relay  to  meet  the  demand  for 
an  accurate,  long-life  timer  which  will 
oi)erate  under  extreme  conditions.  It  is 
composed  of  an  Ivdison  tyjie  k-4  ther¬ 
mal  relay  which  operates  a  magnetic 
contactor.  The  thermal  relay  may  he 
calibrated  to  operate  with  a  delay  of  a 
few  .seconds  or  several  minutes.  This 
uni(|ue  device  is  the  nerve  center  of  the 
assembly.  It  is  completely  sealed  in  a 
glass  tube  from  which  all  air  lias  been 
exhausted.  There  is  no  destructive 
arcing  and  neither  oil  nor  dirt  can  foul 
the  contacts.  There  are  no  working 
jiarts  to  re(|uire  cleaning,  oiling,  adjust¬ 
ment  or  reiilacement  due  to  wear.  'I'he 
thermal  relay  is  a  iiermanent  automatic 
timer  on  which  time,  use  and  di'U.se 
have  no  effect. 

'i'he  magnetic  contactor  is  provided 
w  ith  a  spare  set  of  contacts  so  that  the 
unit  may  he  Used  for  .sequence  closing 
of  two  or  more  circuits.  The  timing 
relay  is  available  for  Use  on  d-c  as  well 
.'i -  a -c. — Electron ies. 

•f 

Semi-automatic 
transmitter  tuning 
relay  system 

l.v  CH.WGING  transmitter  tuning  from 
one  wave  length  to  another  it  is  desirable 
and  necessary  to  effect  the  change  in 
the  shortest  possible  time,  especially  in 
airway  communications.  It  is  also  essen¬ 
tial  that  the  transmitter  he  returned  to 
identically  the  same  wave  length  each 
time  the  same  information  is  again  being 
broadcast.  To  accomplish  semi-auto¬ 
matic  tuning  of  the  transmitter  the  fol¬ 
lowing  e<iuipment  is  used: 

.\  six  position  selector  sw  itch  mounted 
on  the  control  panel,  provides  for  selec¬ 
tion  of  any  one  of  five  circuits  and  an 
off  position.  Selection  of  any  one  cir¬ 
cuit  may  he  made  from  any  previous  posi¬ 
tion  of  the  switch  without  closing  any 
other  circuit.  A  relay  is  used  to  con¬ 
nect  the  transmitter  for  the  desired  wave 
length.  It  consists  of  five  independently 
operated  relays  mounted  side  by  side, 
each  one  having  three  normally  open 
Judes.  The  contacts  short  circuit  various 
.sections  of  the  tuning  coils  and  are  lo¬ 
cated  as  close  to  the  coils  as  juissihle. 

Struthers  Dunn.  Inc.,  of  I’hiladeljdiia, 
IVnnsylvania.  sjiecialists  in  relay  manu¬ 
facture,  are  in  juisition  to  sujqdy  this 
equipment,  and  also  the  solution  to  most 
other  problems  involving  relays.  Similar 
equipment  may  also  he  had  for  transjwrt 
companies,  and  other  radio  stations  work¬ 
ing  on  several  wave  lengths.  Complete 
data  will  he  sent  on  reipjest  to  the  above 
company. — Electronics. 


169 


0 


U.  S.  PATENTS 

IN  THE  FIELD  OF  ELECTRONICS 


Electron  tube  applications 

Electrical  musical  instrument.  Use  of 
a  glow  tube,  a  condenser  and  keys  con¬ 
trolling  several  resistances  located  in 
the  circuit  to  control  the  frequency. 
Niclijolas  Langcr,  Budapest.  No. 
1,993,890. 

Temperature  control.  A  Wheatstone 
bridge  having  four  arms,  three  of  which 
consist  of  fixed  resistances  each  having 
substantially  constant  values,  and  the 


fourtli  arm  containing  the  impedance  of 
a  device,  the  temperature  of  which  is  to 
be  controlled.  W.  E.  Kiihle  and  Die¬ 
trich  Prinz,  Telef  unken  Co.  No. 
1,994,076. 

Frequency  control.  In  a  system  for 
maintaining  a  wave  constant  as  to  fre¬ 
quency  and  phase,  by  applying  correct¬ 
ing  voltages  through  a  motor  which 
through  a  worm  and  gear  automatically 
adjusts  the  phase.  R.  E.  Mathes,  RCA. 
No.  1,992,625. 

Production  control.  A  light  sensitive 
system  comprising  light  on  one  side  of 
a  stream  of  products  coming  from  the 
delivery,  and  a  photo-cell  on  the  op¬ 
posite  side.  O.  C.  Roesen,  Wood  News¬ 
paper  Machinery  Corp.  No.  1,992,840. 

Mobile  transmitter.  On  a  vehicle  an 
odometer  is  responsive  to  the  distance 
travelled  by  the  vehicle.  A  radio  trans¬ 
mitter  is  carried  by  the  vehicle  which 
automatically  and  repeatedly  transmits 
a  message  in  accordance  with  the  read¬ 
ings  of  the  odometer.  J.  A.  Wells, 
Montclair,  N.  J.  No.  1,993,497. 

Signal  generator.  A  source  of  modu¬ 
lated  low  frequency  oscillations  includ¬ 
ing  a  two-grid  amplifier  tube  in  which 
oscillations  are  produced  between  the 


two  grids,  the  tube  then  being  plate 
modulated.  G.  L.  Beers,  R.C.A.  No. 
1,993,395. 

Photo-electric  relay.  Controlling  a 
grid  controlled  rectifier  by  a  photo-elec¬ 
tric  device.  W.  D.  Cockrell,  G.  E.  Co. 
No.  1,992,055. 


Regulator  system.  An  arc  discharge 
device  controlled  by  an  external  grid 
connecting  a  translating  device  to  a 
source  of  alternating  current  and  means 
for  regulation.  P.  H.  Craig,  Invex 
Corp.  No.  1,992,146. 

Paper  inspection.  Determining  varia¬ 
tions  in  the  formation  of  a  paper  sheet 
by  rotating  the  paper  between  a  source 
of  light  and  a  photo-electric  cell  to  in¬ 
tegrate  the  variations  in-  the  current 
caused  by  variations  in  the  formation  of 
the  paper.  M.  N.  Davis,  Paper  Patents 
Co.  No.  1,991,599. 

Power  factor  control.  .\  device  for 
controlling  the  power  factor  of  a  circuit 
by  means  of  a  gas  tube  having  a  control 
grid.  D.  C.  Esplcy,  G.  E.  Co.  No. 
1,993,924. 

Wave  analyzer.  A  device  for  analyz¬ 
ing  vibration  by  means  of  a  frequency 
selector  system,  heterodyne  circuit,  etc. 
O.  H.  Schuck,  Jr.,  Philadelphia,  Pa.  No. 
1,994,232. 

Synchronizing  system.  Maintaining 
the  speed  of  a  rotary  element  at  a  de¬ 
sired  value  by  generating  an  alternating 
current  having  a  frequency  proportional 
to  the  speed  of  rotation  and  comparing 
the  phase  between  this  current  and  an 
independently  generated  current.  E.  S. 
Purington,  John  Hays  Hammond,  Jr. 
No.  1,994,230. 

Method  of  dispersion.  Preparing  dis¬ 
persions  of  two  or  more  substances  by 
passing  the  substances  through  a  re¬ 
stricted  area  and  subjecting  them  to 
high  frequency  vibrations  within  the 


audio  range  and  in  particular  apparatus 
comprising  a  source  of  compressional 
wave  energy  of  approximately  8,000 
cycles  per  second  or  less.  L.  A.  Cham¬ 
bers  and  Newton  Gaines,  assigned  to 
W.  H.  Ashton,  Philadelphia,  Pa.  No. 
1,992,938. 

Modulated  oscillator.  The  grid  of  a 
five-element  tube  is  connected  to  a 
photocell  receiving  variable  frequency 
light  pulses.  The  screen  and  plate  of 
this  tube  are  connected  to  opposite  ends 
of  an  inductance  as  in  a  push-pull  am¬ 
plifier,  positive  potential  being  applied 
to  the  plate  through  a  shunt  system. 
The  center  tap  of  the  output  inductance 
across  which  the  plate  and  screen  are 
connected  is  connected  to  ground 
through  a  condenser.  J.  N.  Whitaker, 
R.C.A.  No.  1,991,970. 


Watch  timing,  .\pparatus  for  count¬ 
ing  the  operations  of  a  watch  and  like 
movements,  having  an  escape  wheel 


with  a  periodically  nuTving  part  by 
means  of  a  photo-sensitive  cell,  etc. 
P.  D.  Uric,  Elgin  National  Watch  Co. 
No.  1,991,477. 

Electrical  musical  instrument.  .\ 
light-sensitive  means  with  provision  for 
interrupting  a  light  beam  in  accordance 
with  a  musical  scale.  R.  H.  Ranger, 
Newark,  N.  J.  No.  1,991,522. 

Electrical  sizing  device.  In  combina¬ 
tion  with  a  work  sizing  device,  a  piezo 
electric  crystal  and  plate  which  are 


movable  relative  to  each  other  in 
response  to  minute  variations  in  work 
size.  C.  J.  Green,  Norton  Co.,  Worces¬ 
ter,  Mass.  No.  1,992,027. 

Pocket-size  transmitter.  A  tube,  a 
key,  a  ejuartz  crystal,  battery,  etc.,  “all 
said  parts  being  arranged  in  a  casing  of 
pocket  size.”  Heinrich  Eberhard,  Ber¬ 
lin.  No.  1,993,436. 

Sound  recording  system.  Use  of  a 
recording  galvanometer  with  a  vibrating 
mirror  and  a  resistance  having  a  posi¬ 
tive  temperature  coefficient  ’responsive 
to  the  amplitude  of  the  impulses  modu¬ 
lated  with  the  sound  for  maintaining  tlic 
vibrations  of  the  mirror  within  a  pre¬ 
determined  range.  E.  J.  Townsend. 
R.K.O.  Corp.  No.  1,997,024. 

Recording  on  steel.  play-back 

method  in  which  sound,  ultimately  to  be 
recorded  as  a  phonograph  record  on  film 
or  records,  is  first  recorded  magnetically 
upon  a  steel  member  at  a  predetermined 
rate  of  speed.  The  ultimate  record  can 
be  made  from  this  magnetic  record, 
which  may  be  played  back  at  any  time. 
T.  H.  Nakken,  Nakken  Patents  Corp. 
No.  1,993,616. 

Timing  axis  circuit.  P.  L.  Hoover 
and  E.  D.  Kennedy,  assigned  to  Endow¬ 
ment  Foundation,  New  Brunswick, 
N.  J.  No.  1,978,461. 

Oscillograph  circuit.  Dietrich  Prinz, 
Telefunken.  No.  1,977,999. 
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Electron  tubes 

Short  wave  tubes.  The  following  pat¬ 
ents  have  been  granted  on  tubes  for 
generating  or  use  in  high-frequency  cir¬ 
cuits:  No.  1,995,848  and  1,997,053  to 
K.  \V.  r..  Gill,  R.C.A..  on  tube  con¬ 
struction;  No.  1,991,282  to  Karl  Kohl, 
Germany,  on  Ilarkhausen-Knrz  tul)es; 
No.  1,987,989  to  .\.  G.  Clavier,  W.K.  Co., 
sljort-wave  oscillation  generator. 

Crater  lamp.  .\  lamp  having  a  catliode 
with  a  parabolically  curved  crater.  C.  1’. 
llrockway,  .National  Television  Corp. 
No.  1,991,728. 


time  control  radio  receiving  system. 
W.  T.  Powell,  Stromberg-Carlson  Tele¬ 
phone  Mfg.  Co.  No.  1,992,326  and  No. 
1,992,327. 

Short  wave  adapter.  No.  1,996,847  to 


the  picture  together  with  the  picture 
current.  II.  G.  Moller,  Fernseh  Akb, 
Perlin.  No.  1,993,564. 

Tone  control.  The  image  to  be  tele- 
vized  is  seen  in  several  mirrors,  each  of 
which  is  used  to  control  the  production 
of  light  radiations  of  a  distinct  color. 
II.  E.  Ives,  B.T.L.  No.  1,993,604. 

Modulating  system.  Sound  modula¬ 
tions  are  impressed  upon  the  output  of  a 
rectifier  which  feeds  a  generator  produc¬ 
ing  invisible  radiations.  These  modula¬ 
tions  are  used  to  record  on  film.  B.  B. 
Bryant,  Brooklyn,  N.  Y.  No.  1,997,356. 


Phototube  construction.  Method  of 
oxidizing  the  surface  of  a  silver  elec¬ 
trode  by  exposing  the  electrode  to  oxy¬ 
gen  at  a  pressure  of  0.20  millimeters  of 
mercury,  measured  at  20  deg.  C.,  the 
ratio  of  the  total  volume  of  oxygen, 
measured  in  c.c.,  to  the  surface  area  of 
the  electrode  measured  in  s«i.cm.,  being 
of  the  order  of  1000/80,  subjecting  the 
electrode  to  the  action  of  a  glow  dis¬ 
charge  and  maintaining  the  discharge 
until  the  pressure  of  the  oxygen  has 
fallen  to  sul)stantially  0.14  millimeters  of 
mercury.  \V.  E.  Tedham,  E&MI,  Ltd. 
No.  1,988,525. 

Gaseous  amplifiers.  'I'hc  following 
patents  on  ionic  discharge  tubes:  No. 
1,989,461  and  No.  1,989,462  to  Samuel 
Ruben,  New  Rochelle,  N.  Y.,  on  an 
ionic  discharge  amplifier;  No.  1,984,877 
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to  G.  Jobst,  Telefunken,  on  an  amplifier 
having  a  gaseous  cathode;  No.  1.986,397 
to  August  liund.  Wired  Radio,  Inc.,  on 
a  gaseous  tube  with  a  negative  resis¬ 
tance  characteristic. 

Tuning  indicator  tube.  Patents  No. 
l.'W4,726  to  R.  T.  Orth,  R.C..\.,  and  .No. 
1,994.733  to  B.  J.  Thompson,  on  the  use 
of  fluorescent  material  in  a  tube  to  indi¬ 
cate  progressively  varying  voltages  as 
applied  to  the  grid. 

Cathode  coating  apparatus,  .\pparatus 
for  coating  electrical  comliictors  of  a 
filamentary  material.  Victor  L.  Ronci, 
B.T.L.,  Inc.  No.  1,986,534  and  No. 
1,^86,533. 

Radio  circuits 

Antenna  system.  ,\  multiplex  receiv¬ 
ing  system.  E.  V.  .\my  and  Frank 
King.  No.  1,995.731. 

Anti-static  device.  Method  of  restrict¬ 
ing  the  energy  of  static  disturhances  to 


R.  F.  Zimmerman  and  11.  W.  Ue  Weese, 
Dayton,  Ohio. 

Short  wave  transmitter.  A  metallic 
plate  having  a  plane  surface,  an  oscilla¬ 
tor  mounted  thereon  and  in  fixed  rela¬ 
tion  thereto,  a  directional  antenna 
mounted  on  said  plate  spaced  one-quar¬ 
ter  of  a  wave  length  from  the  plate. 
Maurice  Ponte,  Paris.  No.  1,997,075. 

Remote  control.  Controlling  the  op¬ 
eration  of  a  radio  receiver  over  house 
current  power  lines.  A.  S.  Blatterman, 
Asbury  Park,  N.  J.  Sept.  2,  1930.  No. 
1,994,603. 

Anti-static  device.  A  static  reducing 
system  comprising  a  high  potential  en¬ 
ergy  capacity  unit,  including  several 
plates  with  coils  wound  on  the  plates, 
the  coils  being  connected  in  series.  One 
side  of  the  unit  is  connected  to  the  usual 
antenna,  and  a  pair  of  load  coils  inter¬ 
posed  between  the  unit  on  its  opposite 
side  and  ground.  The  two  load  coils  are 
connected  in  series,  and  a  magnet  is  con¬ 
nected  in  scries  between  the  load  coils. 
\V.  W.  Wallace,  Frederick,  Md.  No. 
1,994,628. 

Converter.  A  device  for  providing  a 
source  of  electrical  energy  of  pulsating 
unidirectional  potential  from  a  source  of 
alternating  current,  comprising  an  iron 


D'fca 


the  signal  energv  level.  11.  L.  Saxton,^ 
G.E.  Co.  No.  1,992,044. 

Short  wave  circuit.  .Antenna  and  tube 
for  ultra  short  wave  operation.  H.  E. 
Hallman.  A.T.&  T.  Co.  No.  1,994,219. 

Radiotuner.  A  mechanical  pre-selector 
system.  E.  A.  Zadig,  R.C.A.  No. 
1,992,407. 

Remote  control.  Remote  control  and 


core,  a  vibrator,  etc.  T.  Cohen, 

WHicelco  Vacuum  Products  Co.,  Chi¬ 
cago.  No.  1,994,635. 


Television 

Cathode  ray  scanning  systems.  R.  L. 
Campbell,  R.C.A.  No.  1,995,376. 

•Mso,  method  of  extinguishing  the 
fluorescent  effect  in  a  cathode-ray  tube 
by  means  of  invisible  light  waves  for 
scanning  purposes.  Fritz  Schroter,  Tele- 
fnnken.  No.  1,996,492. 

Recording  system.  Using  several  mi¬ 
crophones  of  different  characteristics  and 
a  pair  of  light  polarizing  devices  with  a 
Kerr-cell  between  the  devices  and  a  rec¬ 
ord.  V.  K.  Zworvkin,  WE&M  Co.,  1927. 
No.  1,996,449. 

Scanning  system.  A  lens  scanning 
disc  method.  R.  D.  Kell,  G.  E.  Co.  No. 
1  992,009. 

Synchronizing  system.  A  synchroniz¬ 
ing  dash  is  transmitted  with  each  line  of 


Patent  suits 

1,455,141,  Lowell  &  Dunmore,  Radio 
receiving  apparatus;  1,606,212,  same. 
Power  amplifier;  1,035,117,  F.  W.  Dun- 
more,  Signal  receiving  system,  appeal 
filed  Dec.  15,  1934,  C.  C.  A.,  4th  Cir., 
Doc.  3816,  P.  D.  Lowell,  et  al.  v.  A.  G. 
Triplett,  et  al. 

1,251,377,  1,297,188,  1,573,374,  1,728,- 
879,  filed  Dec.  4,  1934,  D.  C.,  S.  D.  Calif. 
(Los  Angeles),  Doc.  E  462-M  Radio 
Corp.  of  America,  et  al  v.  H.  C.  Block 
(Custom  Built  Radio  Mfg.  Co.).  Doc. 

E  467-M,  Radio  Corp.  of  America,  et  al. 

V.  J.  T.  Kelly,  Jr.  (Kelly  Music  Co.). 
Patents  held  valid  and  infringed  Dec.  17, 
1934.  Doc.  E  463-H,  Radio  Corp.  of 
America,  et  al.  v.  R.  Rawlings  (Raw¬ 
lings  Radio  Co.).  Decree  as  above. 

1,879,863,  H.  A.  Wheeler,  Volume 
control,  filed  Dec.  20,  1934,  D.  C.,  N.  D. 
Ill.,  E.  Div.,  Doc.  14,247,  Hazeltine 
Corp.  V.  Stewart-Warner  Corp. 

1,448,279,  1,579,392,  Pridham  &  Jen¬ 
sen,  Electrodynamic  receiver;  1,745,118, 
same,  Sound  reproducing  device,  D.  C., 
N.  D.  Calif.  (San  Francisco),  Doc.  E 
3210-S.  The  Magnavox  Co.  v.  Water- 
house-Lester-Scovel  Co.,  Ltd.  Dismissed 
without  prejudice  Dec.  4,  1934. 

1,507,016,  L.  de  Forest,  Radio  signal¬ 
ing  system;  1,507,017,  same.  Wireless 
telegraph  and  telephone  system,  filed 
Dec.  21,  1934,  D.  C.,  S.  D.  N.  Y.,  Doc.  E 
79/222,  Radio  Corp.  of  America  et  al. 

V.  Oscar  Radio  Shop,  Inc.,  et  al.  Doc.  E 
79/233,  Radio  Corp.  of  America  et  al. 
V.  North  Radio  Co.,  Inc.,  et  al.  Doc.  E 
79/224,  Radio  Corp.  of  America  et  al. 
V.  B.  Shaw  (Shaw  Radio  Co.).  Doc.  E 
79/225,  Radio  Corp.  of  America  et  al. 
V.  L.  C.  Badanes  et  al.  (East  Radio), 
Doc.  E  79/226,  Radio  Corp.  of  America 
et  al.  V.  .Ximo  Stores,  Inc.,  et  al.  Same, 
D.  C.  N.  J.,  Doc.  E  4981,  Radio  Corp 
of  .'\nicrica  et  al.  v.  Ilygrade  Sylvania 
Corp.  Decree  for  plaintiff  Dec.  22,  1934. 
Same,  filed  Dec.  29.  19.34,  D.  C.  S.  D. 
N.  Y.,  Doc.  E  79/233,  Radio  Corp.  of 
America  et  al.  v.  Furst  Radio  Corp. 
et  al.  Doc.  E  79/235,  Radio  Corp.  of 
America  et  al.  v.  Post  Radio,  Inc.,  et  al. 
Doc.  E  79/235,  Radio  Corp.  of  America 
et  al.  V.  H.  &  B.  Radio  Corp.  et  al. 

1.251.377;  1.297.188;  1.573,374;  1,707.- 
617;  1.795.214;  1.894,197,  filed  Dec.  24, 
1934,  D.  C.,  N.  D.  III.,  E.  Div.,  Doc. 
14,253,  Radio  Corp.  of  America  et  al.  v, 
F.  M.  Lund  et  al.  (Capitol  Radio  Co.). 
Doc.  14,259,  Radio  Corp.  of  America  et 
al.  V.  International  Trading  Corp.  et  al. 

1.251.377;  1,297.188;  1.573,374;  1.728.- 
879,  filed  Dec.  4,  1934,  D.  C.  S.  D.  Calif. 
(Los  Angeles),  Doc.  E  464-H,  Radio 
Corp.  of  America  et  al.  v.  R.  S.  Shelley 
et  al.  (Peter  Pan  Radio  Co.). 
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BRITISH  PATENTS 

British  patents  are  important  to  American  readers  because  these 
diselosures  often  forecast  corresponding  U.  S.  patents 
which  may  not  be  issued  until  a  year  later. 


Radio  circuits 

Automobile  antenna.  A  hiKbly-capac- 
itative  antenna  with  a  relatively  small 
pick-up  is  closely  coupled  to  the  input 
coil,  and  the  resulting  transfer  of  ca¬ 
pacity  and  consequent  restriction  in 
wave-hand  is  offset  by  using  permeabil¬ 
ity  tuning.  E.  K.  Cole.  Xo.  420,702. 

Automatic  volume  control.  delayed 
system  in  which  the  action  is  produced 
by  a  hiassing  source  connected  between 
the  rectifier  load  and  the  source  of  high 


frequenc}-  potential  to  he  rectified,  the 
cathode  of  the  rectifier  being  at  ground 
potential.  E.  Y.  Robinson,  Associated 
Electrical  Industries,  Ltd.  X’o.  420.789. 

Anti-static  device.  \  limiting  tube  is 
placed  between  the  aerial  and  the  input 
circuit  of  a  radio  receiver  to  reduce  the 
amplitude  of  atmospheric  and  other  dis¬ 
turbances.  British  Thomson-Houston 
Co.  Xo.  420,886. 

A-c  d-c  receiver.  I’ush-pull  amplifier 
tubes  are  biassed  by  connection  to  the 
center  of  two  resistances  across  each  of 
the  cathodes  of  the  push-pull  tubes. 
R.  P.  Wuerfel.  Xo.  420.889. 

Automatic  volume  control.  .\-v-c 
voltages  are  applied  to  two  electrodes, 
one  on  each  side  of  the  modulator  grid 


Television  circuits 

Call  signals.  .\  portion  of  a  plmto- 
sensitive  mosaic  screen  on  which  an  op¬ 
tical  image  of  the  view  is  projected  i- 
used  for  developing  signals  additional  to 
the  picture  signals.  The  call  letters  o\ 
the  transmitter  may  be  transmitted  con¬ 
tinuously  and  inde()endently  of  the  view 
by  placing  in  front  of  the  photo-sensitive 
surface  a  mask  shaped  to  the  call  letters. 
H.  .\.  lams,  Marconi  Co.  Xo.  42(1.47'^ 

Synchronizing  system.  Method  by 
which  differences  in  the  amplitude  of 
synchronizing  signals  are  reduced  and 
ground  noises  and  similar  disturbance^ 
below  a  certain  mavimum  are  eliminated. 
EiScMI,  Ltd.  Xo.  419,441. 

Mosaic  screen.  .\  mosaic  consisting 
of  short  aluminum  wires  with  a  thin  in¬ 
sulating  coating  of  aluminum  oxide  cov¬ 
ered  by  a  conducting  film  of  silver. 
The  photo-electric  emission  from  the 
screen  is  collected  by  a  grounded  grid. 
Each  element  of  the  mosaic  thus  receives 
a  charge  dependent  on  the  strength  of 
the  incident  light.  W  hen  the  cathode- 
ray  is  incident  on  an  element,  the  latter 


of  a  tube  having  at  least  seven  elec¬ 
trodes  and  acting  as  a  combined  local 
oscillator  and  first  detector  in  a  super¬ 
heterodyne.  E.  K.  Cole.  Xo.  421,075. 

Hum  elimination.  Hum  due  to  tem¬ 
perature  variations  of  the  cathode  of  a 
tube  heated  by  a  fluctuating  current,  is 
eliminated  by  a  cold  electrode,  for  ex¬ 
ample,  the  grid,  connected  to  two  or 
more  points  of  the  heating  circuit  by 
impedances  of  different  character  of 
such  magnitude  that  the  cold  electrode 
receives  a  compensating  a-c  component 
displaced  90  deg.  in  phase  relative  to 
the  heating  current  fluctuations  and  of 
a  magnitude  inversely  proportional  to 
the  frequency  of  the  heating.  L.  M. 
Ericsson.  No.  421,186. 
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reaches  the  negative  potential  at  which 
its  retarding  effect  on  the  ray  so  reduce' 
its  speed  that  the  number  of  secondary 
electrons  e<|uals  the  number  of  primary 
electrons.  I'lie  number  of  >econdary 
electrons  emitted  thus  varies  with  the 
charge  given  photo-electricall\  to  each 
element  of  the  mosaic.  h'lXM  I.  Ltd. 
Xo.  419,452. 

Wide-band  amplifier.  .\  resi>tance 
cai>acity  coupled  amplifier  in  which  the 
loss  of  amplification  at  high  fre<inencies 
is  counteracted  by  means  t)f  a  back- 
coupling  circuit  wbich  neutralizes  the 
effect  of  the  inherent  capacity  t>f  the 
tube.  This  back-coupling  is  supplied 
througb  a  condenser  from  the  plate  cir¬ 
cuit  to  the  input  which  comiirises  an 
inductance.  British  Thomson-Hou.'ton 
Co.  Xo.  419,914. 

Automatic  brightness  control.  .\  imr- 
rect  mean  brightness  of  a  reproduced 
picture  relative  to  the  brightest  and 
darkest  tones  is  maintained  automat¬ 
ically  by  regulating  tbe  grid  bias  of  tbe 
tube  feeding  the  light  source.  Fernseh 
Akt.,  Berlin.  Xo.  420.727. 

Mosaic  screen.  Construction  method 
involving  oxidizing  uniformly  and  to  a 
desired  degree  a  screen  by  producing  a 
high-frequency  field  exterior  to  and  inde¬ 
pendent  of  the  container  and  varying  the 


inteii'ity  of  the  field  with  respect  to  dif¬ 
ferent  part-"  of  the  ?-tructnre.  I'he  field 
may  be  j)roduced  by  an  electrode  on  an 
iii'ulating  handle  and  connected  to  a 
'ource  of  high-fre<|uency.  high-voltage 
o-eillatioii'.  I  he  container  enclo'ing  the 
tiuoaic  .'creeii  of  silver  globule^  on  a 
mica  >beet  i>  supported  on  an  insulating 
block  and  is  evacuated  and  filled  with 
oxygen  at  1.5(HI  microns.  The  field 


ionizes  the  t)x_\gen  and  the  electrode  is 
moved  about  until  even  oxidation  of  tbe 
screen  produces  an  even  color  there<>n. 
rite  oxygen  is  finally  evacuated  and  the 
screen  is  photo-sensitized  with  caesium. 

.'s.  I'.  ICssig,  Marconi  C'o.  Xo.  421,2(tl. 

Scanning  system.  In  a  cathode-ra> 
set.  the  ray  is  extinguished  during  the 
return  path  to  the  beginning  of  successivi- 
pictures.  M.  von  .\rdenne.  Xo.  417.590. 

Frequency  multiplier.  Tbe  line  scan¬ 
ning  frequency  utilized  for  controlling 
or  driving  the  generating  ray  deflecting 
energ>  is  derived  from  the  picture 
scanning  fre<|uency  by  a  multiplication 
jirocess  wherein  the  fundamental  fre- 
cpiency  is  imiltiiilied  in  a  distorting  de¬ 
vice  of  such  volt-ampere  characteristic 
that  the  outimt  wave  has  an  average 
periodicity  at  the  multiplied  fre<pienc> . 
\’arit>us  tyi>es  of  multipliers  are  de¬ 
scribed.  among  them  differentially 
biassed  push-pull  or  full-wave  rectifiers, 
differentially  biassed  saturable  induc¬ 
tances  or  vacuum  rectifiers,  a  cathode 
ray  multiplier  in  wbicb  the  beam  im- 
lunges  on  a  target  having  alternate  cut 
away  i»ortions.  or  a  iihotocell  method, 
relefunken.  Xo.  417.932. 

Mirror  screw  system.  I’lacing  mirrors 
correctly  by  a  telescopic  method,  .'sud- 
deiitsche  relefon-.\kt.-(  ies.  Xo.  418.56(>. 

Scanning  system.  Combination  <>f 
three  or  more  mirror  ])olyheilrons  or 
lensecl  discs  or  drums.  ( )uc  jiol.v  hedron 
rotates  at  a  speed  which  is  an  integral 
multiple  of  that  of  the  otliers.  J.  L.  j 

Baird.  Xo.  418.759. 

Rotating  mirror,  .\  rotating  mirror  ' 

reflects  the  i)icture  to.  oi  receives  it 
from,  a  fixed  ring  t)f  inwardly-facing 
mirrors  which  comprise  a  s;  iral  of  pl.ino-  ' 
ci>nvex  lenses  silverefl  on  the  ontrr  con¬ 
vex  surface.  I.M.K.  Svndicate.  Xo. 

419,120. 

Sweep  circuit.  In  an  electrical  time- 
base  circuit  for  cathode  ray  systems,  in 
which  a  condenser  is  gradually  charged 
and  rapidly  discharged,  the  discharge  ^ 

occurs  over  a  thermionic  tube,  under  the 
control  of  a  secmid  tube,  the  two  tubes  ; 
®)eing  reciprocally  couple<l  by  resistance' 
connected  between  their  anodes  and  tin 
jmsitive  pole  of  tbe  voltage  source  ami  , 
by  connections  between  the  ano<le  of 
each  tube  and  the  grid  of  the  other,  so  I 

that  a  rise  of  anode  current  in  the  di'-  i 

charging  tube  brings  about  a  cumulativt  i 
rise  of  potential  on  its  grid,  to  hasten  the 
discharge.  .*\.  C.  C'ossor,  Ltd.  X<'.  ! 

419,298.  . 
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